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ABSTRACT

Author: Cleare, SharlaneMS
Institution: Purdue University
Degree Received: December, 2017
Title: What Are the Lived Challenges Experienced by Black Females in a STEM Doctoral
Program at a Majority White Institution?
Major Professor: Dr. Nathan Mentzer
The purpose of this study is to explore the challenges experienced by Black female
STEM doctoral students at a Majority White Institution. This study examined how, and to
what extent did the Majority White Institution’s STEM environment infuenced such
challenges. The qualitative phenomenological approach to this investigation utilized the
lenses of Black Feminist Thought and Critical Race Feminism Theoretical Frameworks as
interconnected lenses by which to conceptualize this phenomenon. This study answered
the following question: What are the lived challenges experienced by Black female in a
STEM doctoral program at a Majority White Institution?
Purposeful and snowball sampling were employed to recruit participants for this
investigation. Both sampling methods were selected because of their wide use in
qualitative investigations, as well as their proven ability to precisely source quality
participants (Biernacki, & Waldorf,1981; Palinkas, Horwitz, Green, Wisdom, Duan, &
Hoagwood, (2015). Observations, in-depth semi-structured interviews, and focus groups
were conducted with eleven (11) Black females STEM doctoral students currently
studying at a large Majority White Institution in the Midwest. The fndings from this
study suggest that this is a phenomenon worthy of considerable attention.
Research in the area of Black females in STEM doctoral programs at Majority
White Institutions can be further expanded and updated. Therefore, this study will
contribute and supplement existing literature on Black females in STEM doctoral
programs at Majority White Institutions. Most importantly, the results obtained from this

xii
study can assist Majority White Institutions in the development and enhancement of
programs and policies specifcally geared towards addressing the needs of this
underrepresented minority population segment.
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CHAPTER 1. INTRODUCTION
This chapter provides an overview of the research study. It introduces the research
by presenting a statement of the problem and the overarching purpose of the study. It then
provides a synopsis of the scope and signifcance of this investigation, as well as presents
the research question, which acts as the rudder for the study. It culminates with a listing of
the defnitions that are pertinent to the study, as well as the assumptions, limitations and
delimitations that has impacted this study.

1.1 Statement of the Problem
Countless studies reveal that women remain underrepresented in STEM felds,
particularly in Computer Science and Engineering (Charleston et al., 2014). While it
appears as if the underrepresented population has been extensively studied, there remains
an unchartered facet of this population that is worth a more careful examination. This
segment is Black females who pursue STEM doctoral degrees. According to the 2015
U.S. Department of Education National Center for Educational statistics, Black females
represent only 5.3% percent of total STEM doctorate degrees conferred to U.S. citizens
and nonresident aliens in 2015. Whereas, the same report also revealed that 70.7%
Caucasian females, and 14.5 % Asian females received doctorate degrees in 2015 (see
Table 1.1).
The assumption can be made that either Black females are not pursuing doctoral
STEM degrees, or, that they are not persisting in STEM doctoral degrees. I have elected to
focus specifcally on Black females in STEM doctoral programs at Majority White
Institutions, because this population segment (though minute in number), has made, and
continues to make valuable contributions to the STEM portfolio. I also was convinced that
I was able to gain access to this pool of participants, and subsequently establish a good
rapport (because of identical race and gender affliations). The focus on Majority White
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Institution is paramount, since studies reveal that these institutions maintain a broader
range of doctoral STEM program offerings than Historically Black Colleges and
Universities (U.S Department of Education, National Center for Education Statistics,
2015).
Creswell asserts that a qualitative study should be performed if a topic does not
have easily defnable variables, and when a specifc phenomenon needs to be investigated
in great detail (Creswell, 1998). Hence, this investigation assumed a qualitative
phenomenological approach. Such approach was necessary because there were no known
existing theories to help to explain why this phenomenon was occurring, and because
there were no easily defnable variables at play. More specifcally, this study utilized
phenomenology as the methodology by which to answer the research problem.
Additionally, the theoretical frameworks of Critical Race Feminism and Black Feminist
Thought were utilized as interconnected theoretical frameworks by which to infuence the
data collection procedures, and as the overall conceptual lenses by which to examine this
study.
Specifcally, from an epistemological vantage point, Critical Race Feminism
(CRF) is a feminist perspective that was derived from the original Critical Race Theory
theoretical framework. Essentially, Critical Race Theory sought to eliminate injustice
particularly for the marginalized (Solorzano et al., 2000). Whereas Critical Race
Feminism seeks to comprehend how society handles the intersecting sociological
constructs of race, gender, and class, and other forms of social classifcations particularly
from a feminist perspective (Verjee, 2012). While, the Black Feminist Thought (BFT)
framework extends the Critical Race Feminism ideology ever further by seeking to
uncover, analyze and interpret the ideas of Black women specifcally by Black women
(Charleston, et al., 2014). Collectively, both frameworks are adequate lens by which to
examine this study, as they seek to understand the meaning of the Black females ideals as
a part of a holistic intellectual community (Collins, 1989).

Table 1.1. Number and percentage distribution of doctoral STEM degrees conferred by universities, by race/ethnicity, and sex of
students: 2008-09 through 2014-15.
Number of STEM degrees/certificates conferred to U.S. citizens and nonresident aliens

HisSex and year

1

Total

White

Black

panic

2

3

4

5

Asian/Pacific Islander
Paci tic
Total

61

Asian

71

Percentage distribution of STEM degrees/certificates conferred to U.S. citizens
Non-

American
Indian/

Two or

resi-

Alaska

more

dent

Islander

Native

races

alien

8

9

10

11

HisTotal White

Black

panic

Asian/Pacific Islander
Pacitic

American
Two or
Indian/
more
Alaska
races
Native

Total

Asian

Islander

12

13

14

15

161

17

18

19

20

Doctor's degrees
Total

2008-09
2009-10
2010-11
2011-12
2012-13

23,654
23,705
24,587
25,528
26,577

10,275
10,501
10,691
11,067
11,249

600
576
607
666
731

626
722
739
781
864

1.634
1,753
1,852
1,886
1,910

-----

-----

118
163
195

10.449
10,099
10,516
10,906
11,577

100.0
100.0
100.0
100.0
100.0

77.8
77.2
76.0
75.7
75.0

4.5
4.2
4.3
4.6
4.9

4.7
5.3
5.3
5.3
5.8

12.4
12.9
13.2
12.9
12.7

-----

29
17
15

70
54
64
59
51

-----

1,823
1,869
1,895

13.0
12.8
12.6

0.2
0.1
0.1

0.5
0.4
0.5
0.4
0.3

0.8
1.1

2013-14
2014-15

28,070
28,037

11,848
11,753

716
656

891
1.026

1,925
1.983

1,898
1.965

27
18

62
64

280
304

12,348
12,251

100.0
100.0

75.4
74.5

4.6
4.2

5.7
6.5

12.2
12.6

12.1
12.4

0.2
0.1

0.4
0.4

1.8
1.9

2008-09
2009-10
2010-11
2011-12
2012-13

15,511
15,363
16,203
16,685
17.412

6.429
6,637
6,820
7,022
7,185

283
279
288
330
366

380
397
451
452
485

952
954
1,086
1.034
1,075

-----

-----

-----

79.5
80.0
77.9
78.3
77.6

3.5
3.4
3.3
3.7
4.0

12.2
11.4
11.5

0.2
0.1
0.1

0.5
0.4
0.5
0.4
0.3

-----

5.2
5.0
5.2

11.8
11.5
12.4
11.5
11.6

-----

69
99
116

100.0
100.0
100.0
100.0
100.0

-----

17
9
9

7.427
7,064
7.447
7,715
8,154

4.7

1,069
1,025
1,066

40
32
42
33
31

0.8
1.1

2013-14
2014-15

18.468
18,393

7,594
7,576

358
344

546
621

1,072
1,115

1,059
1,107

13
8

34
38

174
180

8,690
8,519

100.0
100.0

77.7
76.7

3.7
3.5

5.6
6.3

11.0
11.3

10.8
11.2

0.1
0.1

0.3
0.4

1.8
1.8

2008-09
2009-10
2010-11
2011-12
2012-13

8,143
8,342
8,384
8,843
9,165

3,846
3,864
3,871
4.045
4,064

317
297
319
336
365

246
325
288
329
379

682
799
766
852
835

---

100.0
100.0
100.0
100.0
100.0

75.1
72.8
72.8
71.6
70.8

6.2
5.6
6.0
5.9
6.4

4.8
6.1
5.4
5.8
6.6

13.3
15.1
14.4
15.1
14.5

---

---

49
64
79

3,022
3,035
3,069
3.191
3.423

---

--12
8
6

30
22
22
26
20

---

--754
844
829

14.2
14.9
14.4

0.2
0.1
0.1

0.6
0.4
0.4
0.5
0.3

0.9
1.1
1.4

2013-14
2014-15

9,602
9 644

4.254
4177

358
312

345
405

853
868

839
858

14
10

28
26

106
124

3,658
3 732

100.0
100.0

71.6
70.7

6.0
5.3

5.8
6.9

14.4
14.7

14.1
14.5

0.2
0.2

0.5
0.4

1.8
2.1

Males

-----

4.8

----1.3

1.3

Females
---

---

---

---

---

U.S. Department of Education, National Center for Education Statistics, Fall 2009 through Fall 2015, Completions component (2016)
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1.2 Purpose of this Study
This research was conducted to illuminate the challenges and possible hindrances
faced by Black females pursuing STEM doctoral degrees in a Majority White Institution
environment. Aside from being a member of an underrepresented minority population, I
elected to examine this particular area of research in order to draw attention to an
important phenomenon, one that is both vast in scope and signifcance.
Hence, the purpose of this study is to examine and analyze some of the lived
challenges experienced by Black females pursuing doctoral degrees in Science,
Technology, Engineering and Mathematics (STEM) disciplines, as they matriculate
through Majority White Institutions. I sought to determine if there were indeed legitimate
challenges (primarily induced by the academic environment), that may be prohibiting
persistence towards doctoral STEM degrees particularly for this sub-group. This study
explicitly focuses on Majority White Institutions primarily because many Black females
are electing to pursue doctoral degrees in STEM at these institutions. It may be principally
because of the name recognition, academic prestige, and/or the broad STEM offerings
associated with such institutions.

1.3 Scope
This core of this study addresses the challenges that Black women pursuing
doctoral STEM degrees face. In this study, Black females are defned as all women of the
African or Black diaspora, and is therefore not restricted to females of a single origin.
This study only focused on Black females currently enrolled as doctoral students in a
STEM feld at a Majority White Institution in the United States. Moreover, the challenges
investigated, were restricted to the Majority White Institutions STEM environment.

1.4 Signifcance
Why should Black females be of interest? According to the National Science
Foundation National center for science and engineering 2013 report, Black women remain
grossly underrepresented in the STEM felds at all post-secondary academic levels,

5
although their overall enrollment in colleges and universities continues to rapidly increase.
It is important that Black females are well represented in STEM felds, because they bring
valuable and innovative insight into the STEM space, and they help to contribute to
achieving the essential national goal of diversity in STEM (Malcolm & Malcolm, 2011).
While homogeneity appears to be effcient, heterogeneity broadens the
participation pool, and better represents the total population. Therefore, this sub group is
worth investigating because diversity is signifcant in fostering a healthy creative
environment in STEM. Diversity in STEM is also essential because it helps to create
richer, more meaningful national discussions as it pertains to governmental policies,
cutting edge research projects, and new product offerings, all of which are largely
infuenced by the STEM disciplines (Prince, 2015).
Although this study focuses on challenges of Black females, the results obtained
from this study may have much broader implications for all underrepresented female
populations of color; thus, possibly play a pivotal role in decreasing the predicted defcit
of one million engineers and scientists (President Council of Advisors on Science and
Technology, 2012). I acknowledge that there remains a dearth of information which
specifcally focuses on this segment of the underrepresented female population as it
pertains to STEM doctoral studies. Therefore, the fndings from this study will contribute
to the sparse literature on Black females pursuing doctoral degrees in STEM. Most
importantly, it will assist Majority White Institutions in their efforts to broaden
participation at the PhD level (particularly in STEM felds), so that all students will
equally be able to persist and succeed regardless of race or gender.

1.5 Research Question
What are the lived challenges experienced by Black females in a STEM doctoral
program at a Majority White Institution?
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1.6 Defnitions
In the broader context of thesis writing, the following terms have been defned:
Black Female: A woman that has origins in any of the African racial diaspora; may also
be generally referred to as African American (Charleston et al 2014)
Black Feminist Thought (BFT): A framework which seeks to analyze ideas specifcally
produced by Black women (Charleston, et al., 2014).
Bracketing: A method used in qualitative research to help lessen the potentially
destructive effects of preconceptions and biases that may potentially faw the
research process (Tufford & Newman, 2012).
Confrmability: Researchers must ensure that the fndings which emerge from the data are
not infuenced by their own biases (Lincoln & Guba 1986; Shenton, 2004)
Credibility: Researchers assure that the true picture of the phenomenon under
investigation is delivered in a research study (Licoln & Guba 1986; Shenton, 2004).
Critical Race Feminism (CRF): A framework which attempts to understand the meaning
of females ideas as it relates to race, and seeks to comprehend how society handles
the intersection of race and gender (Evans-Winters & Esposito, 2010).
Dependability: A criterion which requires that future investigators are able to repeat the
study (Lincoln & Guba, 1986; Shenton, 2004)
Discrimination: The unjust or prejudicial ill treatment, or disrespect of a different sub
groups of people, primarily as a result of their skin color (Jones, Castellanos,&
Cole, 2002).
Horizonalization: The process by which data is analyzed via listing all signifcant
statements pertinent to the phenomena being studied; each statement is given equal
value, and no statement overlaps or competes with the other (Creswell, 1998).
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Historically Black Colleges and Universities (HBCU): Institutions of higher education in
the United States that were established prior 1964 for the intention of primarily
educating the black community (Allen, 1992)
Isolation: The condition of being alone, especially when this makes one feel unhappy
(Cambridge English Dictionary)
Majority White Institution (MWI): A term used to describe institutions of higher learning
in which White students account for 50% or higher of the student enrollment
(Brown, 2016).
Microaggression: Slight subtle, verbal or nonverbal insults, or derogatory remarks often
made unconsciously or intentionally towards people of color (Solorzano, Ceja, &
Yosso, 2000).
Phenomonology: A qualitative research methodology which seeks to understand the
meaning, structure and essence of the culture and lived experiences of a
phenomenon by a particular group of people (Creswell, 2012; Holroyd, 2001)
Stereotyping: Having an oversimplifed, usually derogatory, attitude towards a sub group
of people who are different from oneself (Beeghly, 2015).
STEM: Science, Technology, Engineering and Mathematics disciplines particularly
within academia (Bybee, 2010).
Tokenism: The attempt to make a symbolic effort to recruit a minute underrepresented
number in order to appear to represent equality among a group. (Cambridge English
Dictionary). The smaller number of students from other differing ethnic or racial
backgrounds are often viewed as a ’token’, and subsequently, treated as a symbolic
representation of their race (Moses, 1989).
Transferability: Suffcient detail is given so that a reader can decide if this prevailing
circumstance is similar in other situation (Lincoln & Guba, 1986; Shenton, 2004).
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1.7 Assumptions
The assumptions for this study include:
• Since detailed personal accounts from human subjects were obtained, it is assumed
that these human subjects were transparent and honest in all of their responses.
• The results obtained from this study of sample participants may be transferable to
other similar Majority White Institutions STEM environments.
• The Hawthone effect did not impact the participants behavior during the participant
observation period. The Hawthone effect may be defned as an obstacle in feld
experiments in which participant’s behavior are modifed due to the awareness that
they are being studied (Adair, 1984).

1.8 Limitations
The limitations for this study included the following:
• The challenges examined were solely restricted to the STEM academic environment
and ignored other elements of the academic environments that perhaps may have
provided a holistic picture of other obstacles to STEM persistence.
• Only currently enrolled STEM doctoral students at MWI were included in this
study. The study ignored former doctoral students that did not persist, and STEM
postdoctoral students. Both of whom, if consulted, may have provided additional
meaningful insights into the phenomenon.
• Only traditional classifcation of STEM: Science (namely Biology, Chemistry and
Physics), Technology, Engineering and Mathematics were represented in this study.
• This study only examined challenges from a race based perspective, as opposed to
examining other perspectives such as socio economic status, cultural infuences,
family upbringing etc.
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1.9 Delimitations
The delimitations for this study include:
• Agricultural degrees were not considered as STEM degrees for this study
• Black female graduates with STEM PhD degrees were not included in this study
• Only the challenges were investigated in this study; the means by which such
challenges may be addressed was not the focus of this investigation

1.10 Summary
This chapter provided an overview of the statement of the problem, the purpose of
the study, and the scope and signifcance of the study. It also presented the research
question that guided the study. It concluded by presenting a listing of the pertinent
defnitions, assumptions, limitations, delimitations that should be taken into consideration
when examining this research project.
The following chapter presents a review of the literature pertaining to (a) the need
for a strong STEM workforce; (b) the need for diversity in STEM; (c) demographics of
existing STEM PhD holders; (d) the signifcance of obtaining a PhD in STEM; (e) Black
females persistence in STEM at Majority White Institutions; and (f) challenges faced in
STEM PhD programs at Majority White Institutions.
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CHAPTER 2. LITERATURE REVIEW
The purpose of this chapter is to examine existing literature on the Science,
Technology Engineering, and Mathematics (STEM) workforce, and the existing
demographics associated the PhD holders that will eventually transition into such
workforce. Additionally, this literature review will culminate by examining and analyzing
existing literature on the challenges that Black females encounter in STEM programs,
with particular emphasis placed on Majority White Institutions. The extant literature will
examine the following areas (1) the need for a strong STEM workforce, (2) the need for
diversity in STEM, (3) the demographics of existing STEM PhD holders, (4) the
signifcance of obtaining a PhD in STEM, (5) the persistence of Black females in PhD
STEM programs at Majority White Institutions and, (6) the challenges of Black females in
STEM PhD programs.

2.1 The Need for a Strong STEM Workforce
While STEM disciplines are vital to the United States economic growth and
advancement, they are even more fundamental to the success of the wider global economy
(Jackson, Charleston, & Gilbert, 2014). According to the United States Department of
Labor Bureau of Labor and Statistics 2015 report, approximately 8.6 million people were
employed in STEM felds in 2015. The U.S. Bureau of Labor Statistics further projects
that by the year 2022, employment in STEM occupations will increase by 18.7%, relative
to 14.3% for all occupations (U.S Census Bureau, 2015). Moreover, the U.S. Chamber of
Commerce Foundation Center for Women in Business 2015 report estimated that there
will be a need to fll more than 6.6 million STEM jobs by 2022; this estimate outraces the
growth rate of non-STEM jobs by approximately 6%. Notably, the National Science
Board (NSB) 2015 report affrmed that there is an increasing need for STEM
competencies and skills in a growing 21st century economy (NSB Revising the STEM
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workforce 2015 report). Therefore, in order to remain competitive in the global market, it
is imperative that United States employers hire millions of highly literate STEM experts
(Rothwell, 2013). The National Academies Press 2012 report emphasized that the U.S.
Department of Defense is still in need of a solid workforce that is robust in the STEM
felds in order to uphold and sustain the United States preeminent status. Moreover, the
need to improve the United States competitiveness in STEM disciplines has also been
echoed by former United States presidents. Former President George W. Bush, in a
response to Academies recommendation, passed the America COMPETES Act of 2007.
COMPETES authorized the U.S. Department of Education to provide funding to
university programs that are focused on K-12 STEM teacher training at both the bachelors
and masters degree levels (America Competes Act, 2007). In addition, the Presidents
Council of Advisors on Science and Technology warned of a defcit of approximately one
million STEM professionals in the United States if the existing training rates in STEM
continue (Presidents Council of Advisors on Science and Technology, 2012). The
Presidents Council further advised that in order to satisfy the national need for more
STEM professionals, STEM students must be retained at the college level (Presidents
Council of Advisors on Science and Technology 2012). Hence, during his 2013 State of
the Union Address, former President Barack Obama reaffrmed the importance of STEM
education and its necessity to the nations workforce and economy. President Obama
proclaimed, “We will reward schools that develop new partnerships with colleges and
employers, and create classes that focus on science, technology, engineering, and math,
the skills todays employers are looking for to fll jobs right now and in the future”
(Obama, 2013). Thus, there is unarguably a plethora of evidence that suggests that the
United States is in need of a strong robust STEM workforce in order to remain
competitive and successful (Riegle-Crumb & King, 2010).
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2.2 The Need for Diversity in STEM
Diversity, as the term suggests, refers to differences. For the purpose of this study,
diversity is a characteristic that is related to groups of people, specifcally as it pertains to
their socioeconomic status, ethnicity/race, and/or gender (Prince, 2015). Therefore,
diversity in STEM necessitates the cultivation, promotion and inclusion of STEM
ideologies from cultures that are typically underrepresented, as well as those typically
represented (Gibbs, 2014). Gender and racial diversity in STEM is crucial, not solely
because it benefts the countrys economy, but also because it promotes a healthy academic
and scientifc enterprise (Ong, Wright, Espionosa, & Orfeld, 2011).
While diversity may be vital to every discipline, it is particularly necessary in
STEM, because diversity recognizes and credits the efforts of individuals who are
noticeably underrepresented (Prince, 2015). Women (specifcally women of color)
epitomize astounding underutilized human resources that can provide answers to
Americas economic STEM development (Malcom & Malcom, 2011). Black females, a
group rarely associated with STEM discussions, bring a unique perspective to STEM
disciplines, as they are able to inject their own perspectives into the discussion. For
instance, Madame C. J. Walker is revered by many as one of the frst Black female
scientists; because of her innate ability to combine chemicals to produce hair care
products specifcally for the Black population’s hair texture (Higbee, 1993). Madame C.J
Walker (born Sarah Breedlove in 1867), was a Black female philanthropist and
entrepreneur. She created hair products formulated for the African-American hair; as a
result, she became one of the frst American women to become a self-made millionaire in
1905. How was she able to accomplish this? She brought a unique perspective to market
that no one else in her day understood, or dared to think about (Lasky & Bennett, 2000).
Therefore, she used her own identity to address latent issues that were previously
overlooked in the existing haircare market. As illustrated, this segment of the population
can contribute to creativity in STEM by asking pertinent questions relevant to their own
experiences (Arthur & Hisrich, 2011).
Moreover, although educational inequalities remained prevalent in the early 1960s,
Black females were still very infuential in the STEM felds. The historical documentary
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and subsequent motion picture, Hidden Figures illuminated the contributions of three
Black women in particular: Mary Jackson, Katherine Johnson and Dorothy Vaughan.
These women, all mathematicians, functioned as human computers for NASA, thereby,
playing an integral role in one of NASAs frst space missions. In 1962, John Glenn, one of
the frst astronauts to orbit the earth, specifcally requested that Katherine Johnson verify
and confrm trajectories and entry points that the IBM computer produced. It was believed
that Glenn did not completely rely on the computer’s output (Shetterly, 2016). According
to Shetterly (2016) Glenn reaffrmed his confdence in the mathematical capabilities of
Katherine Johnson, and asked specifcally for her to verify the trajectory numbers,“get the
girl to check the numbers...the smart one... And if she says they’re good, I’m ready to go.”
(Shetterly, 2016).
Furthermore, diversity is signifcant to achieving excellence in STEM. Many
scientifc research efforts are the results of teams of diverse individuals. In his book, The
Difference, Professor Scott Page (professor of Complex Systems, Political Science, and
Economics at the University of Michigan) explained the importance of diversity when
attempting to solve complex problems. He asserted that progress is made via the ability to
view a problem from different vantage points, as opposed to an individuals own smarts
(Page, 2008). Dr. Page pointed out that, “diverse perspectives increase the number of
solutions that a collection of people can fnd by creating different connections among the
possible solutions” (Page, 2008, p. 10). Moreover, he maintained his stance in his 2007
journal article, Making the Difference: Applying a Logic to Diversity. Dr. Page utilized
logic and mathematical frameworks to explain why organizations with a diverse employee
pool perform better than organizations that do not. He emphasized that a body of diverse
individuals outperforms a group of individuals with “high ability” at problem solving and
predictive tasks (Page, 2007).
Diversity in STEM received national attention when one of the United States
policy makers recognized its importance. Arne Duncan, the U.S. ninth Secretary of
Education, in his 2009 speech to the President Council of Advisors on Science and
Technology, stressed the need for diversity in STEM:
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Most of our scientists and most of our STEM teachers are being recruited
from a narrow segment of our population. We must fnd a way to include the
people who represent the sum of our nation’s population. If we can tap into
the diversity of America, we can bring fresh ideas and perspectives and
perhaps new inventions to our world (U.S Department of Education 2010
press report).
Although there is a national demand for STEM graduates, the number of
underrepresented minorities that actually complete STEM degrees remains
disproportionately low compared to the total population (Stage & Hubbard 2009).
Diversity is critical to national development in order meet the need for economic growth
and global competitiveness (Bianchini, 2013). The STEM academic environment and
workforce must become more diverse, not only because the demographics of the United
States population is rapidly changing, but also because diversity in STEM benefts the
entire nation (National Academy of Sciences, 2011; Stage & Hubbard 2009).
Nevertheless, scholars argue that the United States continues to depend on a homogeneous
STEM workforce, primarily comprised of white and Asian males (McGee, 2013). While
homogeneity appears to be effcient, heterogeneity broadens the participation pool, and
therefore, better represents the total population. However, the continued
underrepresentation of minorities and women in STEM felds symbolizes a challenge to
the countrys ability to develop and cultivate a strong organic STEM workforce (Gibbs,
2014).

2.3 Demographics of Existing STEM PhD Holders
According to the National Science Foundations Women, Minorities and Persons
with Disabilities in Science and Engineering 2017 Report, women (including
underrepresented minorities) accounted for 50% of the U.S. population (ranging from
ages 18 to 64 years) in 2014. Microscopically, Hispanics represented 17%, Blacks
represented 13%, Asians represented 6%, and other racial and ethnic groups combined
(American Indians or Alaska Natives, Native Hawaiians or Other Pacifc Islanders)
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represented 2%. Moreover, the latest U.S. Census projects that the existing minority
population will account for 56% of the total U.S. population by the year 2060 (United
States Census Bureau, 2015). Although the minority population is rapidly expanding, they
still remain underrepresented in the PhD STEM felds (NSF National Center for Science
and Engineering Statistics 2017).
Doctorates in the science and engineering (S&E) felds represent an increasing
share of all doctorates awarded, accounting for 75% of all doctorates awarded in 2014
(National Science Foundation Doctorate Recipients from U.S. Universities 2014 Report).
While this percentage seems encouraging, the total percentage of doctorate degrees
conferred on Blacks were severely low compared to Whites and most other minority races
in 2014 (National Center for Education Statistics, 2015).
The U.S Census Bureau 2015 report revealed that holistically, women 25 years and
older have a higher rate of college completion than men (U. S Census Bureau, 2015).
Therefore, the following statistics regarding gender and race (as it relates to STEM PhD
distribution) holds true to these fndings. The National Center for Education Statistics
latest report on STEM doctorate degrees conferred in 2014-2015 revealed that White
males received 41.0% percentage of PhD degrees conferred in STEM while White
females received 43.0%, accounting for the highest number of PhD conferred overall.
This report also revealed that Black males and females received a substantially lower
percentage of PhD conferred (1.8% and 3.2% respectively). Hispanic males received
3.4%, while Hispanic females received 4.2%. Asian males received 6.1%, while Asian
females received 9.0%. However, both Native American males and females received less
than 1% respectively (National Center for Education Statistics, 2015). While all of the
aforementioned statistics appear to be alarming, principally for the underrepresented
minorities, this study focuses specifcally on the Black female segment because of the
researcher’s personal affliation with these two distinct sociocultural constructs of race and
gender. Instinctively, it was presumed that such affliation would provide a relatively
reasonable level of access, build rapport, and possibly gain the trust of the participants
involved in this study.
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Accordingly, the attrition rate for Black students was also examined in order to
determine why the fndings for this particular group appeared to be so alarming. The
National Science Foundation (in conjunction with the Council of Graduate Schools) 2008
PhD Completion and Attrition Report revealed that the STEM PhD attrition rate for
Blacks were precariously low compared to Asians and Hispanics and Whites. Specifcally,
Black’s completion rate for Math and Physical Sciences was 37% compared to 53% for
Asians, 53% for Hispanics and 52% for Whites. Additionally, Blacks’ PhD completion
rate in the feld of Engineering was 47% compared to 53% for Asians, 55% for Hispanics
and 61% for Whites.
While the national statistics on attrition appear to be disturbing for Black females,
these statistics encompass both majority institutions as well as HBCUs (U.S. Department
of Education, National Center for Education Statistics, 2017). However, HBCUs produce
more Black STEM PhD graduates. Therefore, this study focuses on challenges faced by
Black females at Majority White Institutions in order to fully understand the challenges in
this particular environment. This section also reviewed how Black females in PhD STEM
programs overcame the challenges faced. The broader implication of this investigation is
to possibly reduce the attrition rate for underrepresented (particularly Black females)
STEM doctoral students by subsequently increasing the persistence rate.

2.4 The signifcance of obtaining a PhD in STEM
A doctorate degree is the highest level of academic achievement. Therefore, a PhD
holder is the most qualifed in his/her discipline. More specifcally, STEM PhD holders
are considered experts in their STEM felds, and are therefore the most respected and most
qualifed to offer advice on their respective felds of study (Auriol, Felix &
Fernandez-Polcuch, 2007). Nettles (1990) affrmed that STEM doctoral degree holders
can become professors, conduct research, and assume high level leadership positions.
Moreover, STEM experts are often called upon by various sectors of government,
corporations and civic organizations to provide expert input at important STEM
symposiums. Accordingly, it is essential that Black females (as well as other
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underrepresented minorities) obtain a PhD in STEM in order to be present and legitimize
their contribution at strategic STEM discussions (Ong et al., 2011; Nelson & Brammer
2011). Researchers affrmed that this sub group of the population brings valuable and
unique perspective into national STEM discussions (Malcolm & Malcolm, 2011).
Essentially, meaningful strategic STEM discussions should include a diverse perspective
in order to increase innovative solutions and ensure that the total population is represented
(Gibbs, 2014).
Minority female faculty are noticeably absent in STEM university programs of
large research universities across the country, primarily in science and engineering
departments (Nelson & Brammer 2011; Wilder, Jones, & Osborne-Lampkin, 2013). This
dearth translates into a lack of true diversity in STEM in such programs (National
Research Council, 2011). Moreover, this absence poses a threat to the Black females
persistence in prestigious STEM programs (Brown, 2000; Maclachlan, 2006). Empirical
evidence suggest that a healthy faculty mentoring relationship is essential for women of
color to persist in STEM doctoral programs (Brown, 2000). Scholars argue that the
quality of the faculty advisor relationship strongly correlates with the students persistence
rate in STEM programs (Brown, 2000; Ong et al., 2011). Therefore, it is important that
Black female STEM doctoral students establish a solid trustworthy rapport with their
mentors and role models, as this will aid in their persistence through STEM programs
(MacLachlan, 2006). Whittaker & Montgomery (2012) further affirmed that the presence
of mentors of color encourages Black females to complete their degrees in STEM.
However, Brown (2000) point out that this strong STEM faculty mentorship is rare at
Majority White Institutions. Therefore, it is crucial that Black women persevere and
complete STEM doctorates so that they can serve as STEM faculty, and more
importantly, become positive influential mentors and role models for future Black female
STEM aspirants (Brown, 2000; Ong et al., 2011).
Moreover, a doctoral degree enables underrepresented minority recipients
(particularly Black females) to participate in highly specialized innovative STEM research
(Ong et al., 2011). During the STEM doctoral matriculation process, PhD candidates are
specifcally trained in how to conduct advanced scientifc research. The ability to conduct
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sound research is important, especially if doctoral recipients opt to remain in tenure-track
research institutions upon graduation. A PhD degree is therefore critical in order to
continue in a career that involves advanced specialized STEM research and development
(Eisenhart & DeHaan, 2005). In essence, the continued underrepresentation of Black
females in STEM at the PhD level has translated into the nations inability to cultivate and
develop a strong diverse STEM workforce representative of its total population (Ong et
al., 2011; Malcom & Malcom, 2011).

2.5 Black females persistence in STEM at Majority White Institutions
Despite governmental efforts to increase women participation in STEM, and
despite a national need for STEM experts (U.S. Chamber of Commerce Foundation
Center for Women in Business, 2015), Black females remain almost imperceptible in
STEM areas, particularly compared to their male counterparts, and compared to other
minority races (Borum, 2012; Bowen, Chingos, & McPherson, 2009). Nettles (1990)
agreed that Black students are grossly underrepresented in doctoral programs across the
country. In order to maintain and improve the STEM persistence rate for Black females, it
is important to understand the elements that contribute to STEM program completion for
Black females (Guiffrida, 2006; Malcom & Malcom, 2011). Therefore, factors that
contribute to Black females persistence in STEM were deemed worth exploring.
Empirical evidence affrmed that there are several key elements that contribute to
the persistence of Black women in STEM at Majority White Institutions. Among them are
involvement with Black organizations on campus, having Black faculty (Girves, &
Wemmerus, 1988), strong foundation in faith, and strong family and community support
all contribute to the persistence in STEM among this segment of the population (Gregory,
2015; Guiffrida, 2006; Price, 2010).
Researchers affrm that involvement in Black organizations at Majority White
Institutions play an integral role in the Black female’s persistence rate, particularly in
STEM disciplines (Malcom & Malcom, 2011). Researchers further contend that social
interaction and involvement is a major determinant of persistence. Specifcally, students
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that believe that they are socially accepted in the academic environments, tend to persist at
greater levels than students who do not (Russell & Atwater, 2005). Empirical studies on
Black women in graduate STEM programs revealed that Black women were actively
involved in Black organizations that recruit and help to retain women of color in graduate
STEM programs (Joseph, 2007; Sader, 2007). Therefore, organizations such as the
National Society of Black Engineers, Black Graduate Student Unions/Associations and
National Pan-Hellenic Council Greek lettered organizations, (which helps to promote
self-confdence, nurture camaraderie between Black females, and cultivate a sense of
belonging), all play a vital roles in the persistence of Black females in STEM (Kimbrough
& Hutcheson, 1998). Additionally, the establishment and involvement of professional
organizations such as the Minority Women in Science (MWIS) network (founded in 1979)
provides a means by which women of color in science can come together for mentorship
and advocacy pursuits (Malcolm & Malcolm, 2011). A participant in Ong (2005) study
pointed out that she was involved in Black organizations on campus because, “When
you’re Black in a Black community or female at an all female college, it doesn’t really
matter. But when being a Black woman is the very thing that separates you, your race and
gender becomes paramount” (p. 608).
Empirical evidence further contends that Black female PhD students are more
likely to persist in STEM felds if their instructors share their ethnic background (Price,
2010; Girves & Wemmerus, 1988). Researchers argue that if large research universities
increase the number of Black faculty, this will result in a greater persistence in STEM
among Black females (Brown, 2000; Girves & Wemmerus, 1988; Malcom & Malcom,
2011; Price, 2010). Black faculty who mentor Black students, provide these students with
the necessary academic and social support that they need in order to persist and succeed in
STEM felds (Brown, 2000; Griffn, Prez, Holmes, & Mayo, 2010). Researchers Ong et al.
(2011) further argued that mentors play a pivotal role for women of color STEM PhD
students, as they often help these minority students choose their doctoral programs, as
well as determine whether these female students decide to stay or leave the STEM
programs. Nettles (1990) added that increasing the number of minority faculty in large
research institutions, would directly increase the number of PhD attained by minority PhD
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students. Therefore, the importance of similar ethnicity faculty mentoring of minority
females in STEM should not be underestimated (Brown, 2000). Additionally, the National
Academy of Science 2011 report stated that if the number of teachers who serve as a
support mechanism to Black women in STEM felds increases, it will result in an increase
in the STEM self-effcacy rate and higher GPAs for African American females in STEM
(National Academy of Science, 2011). In essence, the academic success of minority
students (especially Black students) is directly correlated with having minority faculty
who serve in both a teaching and mentoring capacity (Brown, 2000; Wood,2008).
The Black community have long maintained a deep sense of religion and faith
(Chatters, Taylor, Jackson & Lincoln, 2008; Stewart, 2002). Thus, research suggests that
possessing a deep rooted sense of faith is an important coping mechanism for black
students who matriculate at majority white institutions. Research also contends that faith
is not solely a survival mechanism, but also a means by which Black females in particular,
reaffrm their self-confdence in the intersectionality of their race and gender (Watt, 2003).
Other fndings affrm that Black students rely on faith as a central means to navigate their
educational experience, as well as a means by which to maintain a positive self-identity,
particularly in Majority White environments (Stewart, 2002). Therefore, it should be no
surprise that Black females rely on their faith in order to persist in the rigorous STEM
disciplines (Stewart, 2002).
Supportive and caring family structure and encouragement from the wider Black
community all contributed to persistence in STEM (Ong at el., 2011; Gregory, 2015).
Researchers argue that family play an integral role in the black females success in STEM
(Hanson, 2007; Parker, 2013). Family members, particularly parents, siblings, and other
close relatives, all contribute to the Black females persistence in STEM (Hrabowski,
Maton, Greene & Greif, 2002; Parker, 2013). The most signifcant role that family
(particularly Black mothers) play, is providing encouragement and support (Hanson,
2009; Parker, 2013). Empirical fndings further contends that students with parents (or
other close relatives) possessing superior STEM achievements, themselves excel and
persist in STEM (Hrabowski, Maton, Greene, & Greif, 2002). However, MacLachlan
(2006) and Sosnowski (2002) contend that even family members without a STEM
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background also provide support by fortifying the family values, which helps black
females to persevere in STEM graduate programs.
Furthermore, the wider Black communitys role in Black females persistence in
STEM should not go unrecognized. Empirical evidence suggest that Black females
receive advice and guidance from infuential members of the Black community, as well as
caring friends, which in turn helped them to address some of the problems and deal with
some of the challenges that they faced (Brown, 2000). Therefore, the Black community,
albeit, church organizations, Black social community, Black civic leaders and close
friends (all external to the academic environment) collectively serve as avenues of
encouragement and support to the Black female’s persistence in STEM (Clewell, &
Campbell, 2002; Parker, 2013).

2.6 Challenges faced in STEM PhD programs at Majority White Institutions
Although the U.S Supreme Courts 1954 landmark case of Brown versus the Board
of Education ended segregation of public education, Black students continue to encounter
challenges as they matriculate through historically known Majority White Institutions.
Additionally, empirical evidence suggests that the accretion of disturbing experiences for
Black female students in STEM, can serve as a major impediment to successful Black
future scientists (Malcom & Malcom, 2011; MacLachlan, 2006; Nettles, 1990). Scholars
Nettles (1990) and Allen (1991) argue that minority students encounter much less
integration and higher amounts of alienation and discrimination at Majority White
campuses. Literature suggests that while sexism and racism are among the major
challenges facing Black females pursuing STEM degrees at Majority White Institutions
(Malcolm & Malcolm, 2011; Hanson, 2009), challenges such as the White male
dominated STEM climate, feelings of isolation, lack of Black female faculty role models,
harassment, stereotyping, and a sense of inadequacy spawned by the ”token” syndrome,
are also very signifcant issues facing this segment of the population (Joseph, 2007;
Shabazz, 2015).
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Scholars assert that the troublesome presence of racial and sexist patterns within
STEM still exist at Majority White Institutions (MacLachlan, 2006; Malcolm & Malcolm,
2011; Wilder et al., 2013). Racism and discrimination entails being mistreated or
disrespected as a result of a person’s skin color (Jones, Castellanos, & Cole, 2002).
Nettles (1990) in a study of four universities, pointed out that minority doctoral students
(particular Black and Hispanic students) reported feeling more racially discriminated
against than their White doctoral counterparts. However, scholars argue that the extent to
which racism and sexism are experienced is dependent upon department and the
respective STEM discipline (Malcolm & Malcolm, 2011). Empirical evidence suggest
that students of color, particularly Black students, perceive climates of Majority White
Institutions to be more racist and less welcoming than did Caucasians students (Puritty,
Strickland, Alia, Blonder, Klein, Kohl & Gerber, 2017; Rankin & Reason, 2005). Scholar
MacLachlan (2006) affrmed that 42 out of 63 of study participants reported having
experienced discrimination, racism and/or sexism. Brown (2000) added that the culture of
White male superiority, especially in STEM felds are evident in many Majority White
Institutions graduate STEM programs. Scholars argue that this perceived White male
dominance adversely affect the experiences of underrepresented females in doctoral
STEM programs (Brown, 2000; Joseph, 2007).
Black females experience a strong sense of isolation when pursing PhD STEM
disciplines at majority White institutions. In fact, Black women reported a deeper feeling
of isolation than other minority races when pursing STEM disciplines (Bonilla, 2006;
Malcom & Malcom, 2011). In a study of minority women in physics, Ong (2005)
explained that minority women felt insignifcant because of the way they were treated by
their peers and faculty. Moreover, Brown (2000) revealed that Black females felt that they
were viewed as incompetent by their male peers. In fact, one of Brown’s participant
reported having felt like she was an un-welcomed guest in someone’s home (Brown,
2000). Scholars attest that this feeling of invisibility and isolation often resulted in many
Black females’ inability to join STEM study groups (Brown, 2000; MacLachlan, 2006).
Moreover, many Black females who transition from Historically Black Colleges
and Universities (HBCUs) to Majority White Institutions (MWI) PhD programs, are
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particularly impacted by the element of isolation. These women are often the only Black
female in their respective departments, which further cultivated their feeling of isolation
(Joseph, 2007). However, some scholars argue that it remains unclear as to whether the
isolation experienced by Black females are as a result of overt or subtle racism (Rankin &
Reason, 2005). In a 2007 study of six Black HBCU transitioning females pursuing
mathematics and Chemistry PhD programs at a Majority White Institution, the women
reported that they felt a great deal of social isolation in their respective departments
(Joseph, 2007).
Additionally, scholars Charleston et al. (2014) presented a compelling argument as
to why underrepresentation of Black females at Majority White Institutions continue to
occur, especially in PhD Computer Science programs. The article, Navigating
underrepresented STEM spaces: experiences of Black women in U.S. Computer Science
higher education programs who actualize success, contends that one predominant factor
was that Black female students felt un-welcomed in what has long been considered a
White and (more recently) Asian male dominated feld of Computer Science. The authors
also assert that three factors are essential to successfully matriculate through graduate
school (regardless of race, gender or feld of study). First, students must frst adjust to the
culture of their resident departments. Second, they must swiftly develop the respective
knowledge by which their competence will be assessed. Finally, students must
successfully complete their research, i.e. their thesis or dissertation. However, apart from
these important elements, the authors contend that for any learning to successfully take
place, all students must feel a social connection to the academic community with which
they are apart. However, one of the salient and common shared experiences among Black
females is their shared sense of isolation (Charleston et al., 2014; Shabazz, 2015).
Since minority female faculty continue to remain underrepresented in STEM
(Hurtado, & Figueroa, 2013; Ong et al., 2011; MacLachlan, 2006), consequently, the
presence of Black females in STEM faculty positions is a rare commodity at majority
white campuses (Moses, 1989; MacLachlan, 2006; Nelson & Brammer, 2011). Having
good mentorship and a positive role model plays a pivotal role in a Black female’s
decision to persist in STEM doctoral programs (Brown, 2000; Ong et al., 2011). Scholars
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Hurtado & Figueroa (2013) affrmed that it is important for women of color to develop a
cohesive and symbiotic relationship with STEM faculty and mentors, as it not only aids in
their cognitive development, but also their overall self-confdence. Notwithstanding, the
lack of Black female STEM faculty can impact Black females persistence in STEM PhD
programs at Majority White Institution (Malcolm & Malcolm, 2011). Moses (1989)
argued that the paucity of Black female faculty role models on Majority White campuses
serves as a defnite academic disservice to Black female students. Other scholars agree
that the lack of Black female faculty mentors and role models poses a challenge for
females in STEM PhD programs (Moses, 1989; Ong et al., 2011). Incidentally,
Historically Black Colleges and Universities (HBCUs) produce an overwhelmingly larger
number of Black female PhD’s in the biological and physical sciences (MacLachlan,
2006). Researchers argue that this disparity is largely attributed to having a much larger
pool of Black female supportive faculty, staff and administrators at such institutions
(MacLachlan, 2006; Moses, 1989; Ong, et al., 2011). In essence, diverse STEM faculty
play a substantial role in acclimating diverse students into graduate departments and
providing academic and social support necessary to succeed (Hall & Burns, 2009).
Literature revealed that harassment was another challenge faced by Black females
pursuing STEM degrees. Rankin and Rankin (2005) presented empirical evidence
suggesting that harassment on Majority White campuses is a legitimate challenge faced by
Black females. In a quantitative analysis in which a mix of 7,347 students from various
racial groups were surveyed (across 10 universities) which was categorized by gender and
perception of majority white campus climate, Rankin & Reason (2005) reported that
approximately 50% of undergraduate black students believed that they observed some
degree of harassment, while 32% reported actually personally experiencing it. Harassment
occurred in the form of derogatory verbal utterances and written comments by students as
well as faculty (Rankin & Rankin, 2005). Though literature revealed that this particular
challenge occurred at the undergraduate level, this thesis sought to determine if
harassment was also an issue for Black females in STEM at the doctoral level.
Black females have a long and unwelcoming history with stereotyping at Majority
White Institutions (Malcolm & Malcolm, 2011). Stereotyping may be described as having
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an oversimplifed, usually derogatory, attitude towards a sub group of people who are
different from oneself (Beeghly, 2015). Scholar Enteman (2003) affrmed that
stereotyping has often lead to inaccurate perceptions of certain sub groups. Other scholars
argue that when stereotypical situations emerge, they tend to preempt the resources
required to successfully complete cognitively demanding tasks, such as complex math and
science problems (Beilock et al, 2007; Schmader et al, 2008). Researchers affrmed that
racial and ethnic stereotyping, which is evident in STEM departments at Majority White
Institutions (Brown, 2000; Malcom & Malcom, 2011) can drive scientifcally and
mathematically competent Black students away from STEM disciplines (Malcom &
Malcom, 2011; McGee, 2013). Literature further suggests that Black females are viewed
through the lenses of preconceived biases that exists about the Black population and
females (Brown, 2000). As a result, Black female’s academic competence is repeatedly
questioned, particularly at the doctoral level (Brown, 2000), and highly competent and
academically qualifed Black females are considered the exception rather than the norm in
STEM programs at major research institutions (Brown, 2000; MacLachlan, 2006; Moses,
1989). Brown (2016) affirmed that minority graduate students in STEM programs at
Majority White Institutions attempted to combat the stereotypes by demonstrating a need
for perfectionism especially among their peers.
Scholars argue that tokenism is another challenge Black females face (Wilder et
al., 2013). The Cambridge English dictionary defnes tokenism as “the attempt to make a
symbolic effort to recruit a minute underrepresented number in order to appear to
represent equality among a group”. Majority White Institutions (MWI) as the phrase
suggests, is the prevailing group at a particular academic institution of higher learning.
The majority group usually control and infuence the academic environment and its
culture, as the smaller number of students from other differing ethnic or racial
backgrounds are often viewed as a “token”, and subsequently, treated as a symbolic
representation of their race (Moses, 1989). In fact, a participant in Moses’ study recalled
that a peer directly told her that the only reason why she was admitted into Stanford’s
Engineering program was because she was Black and a minority (Moses, 1989).
Moreover, researchers assert that some STEM faculty contribute to the stereotypical
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tokenism ideology (Carlone & Johnson, 2007) by perpetuating the attitude that Black
females are only admitted into highly competitive STEM programs because of the need to
increase the underrepresented minority numbers (MacLachlan, 2006). Consequently,
Black females are treated as mere symbols or representative of their race, and in most
cases, inferior to their other STEM peers (MacLachlan, 2006). This negative stigma of
tokenism has resulted in Black women doubting their own intellectual abilities
(MacLachlan, 2006).

2.7 Summary
This chapter presented an overview of existing literature on the demand for a
strong Science Technology Engineering and Mathematics (STEM) workforce, the existing
demographics associated with PhD holders that will transition into this workforce, as well
as the signifcance of obtaining a PhD degree. It then provided an overview of Black
females persistence in STEM. This was included to highlight the elements that attributed
to Black females persistence in the STEM felds as they matriculate through Majority
White Institutions. The chapter culminated by examining existing literature on the
challenges faced by Black females in STEM programs at Majority White Institutions. The
purpose of which was to determine if these challenges might bear any resemblance to the
fndings that emerged from this study.
Since doctoral degrees in STEM are so crucial to the nations economic growth and
global competitiveness, it is necessary to understand the challenges that all doctoral
students face. It is particularly important to understand the challenges faced by
underrepresented minorities (such as Black females), so that diversity in STEM is actually
realized and continue to remain a national priority (Malcom & Malcom, 2011;
MacLachlan, 2006).
Apart from contributing to the literature on Black studies, this study will alleviate
some of the gaps found in the literature as it pertains to challenges of Black female
doctoral STEM students who study at Majority White Institutions. It also aims to provide
a deeper understanding of some of the challenges that Black female doctoral aspirants
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currently face in STEM, as they matriculate through Majority White Institutions. By
understanding these challenges, majority serving institutions may become better informed
and equipped to address them, and subsequently retain this particular segment of PhD
STEM aspirants.
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CHAPTER 3. METHODOLOGY
This chapter discusses the specifc methods employed to operationalize this study.
Specifcally, it begins by providing an overview of qualitative research and the
phenomenological framework, and their justifcation for use in this study. It then discusses
the specifc theoretical lenses by which the phenomenology frameworks were examined.
The chapter goes on to address the following data related methods: sample size, sampling
method, site of data collection, data collection procedures,participants demographics, role
of the researcher, the trustworthiness objectives that were employed in this study. Finally,
the chapter concludes with a discussion on researcher bias and how it was addressed. To
reiterate, the following research question guided this study:
What are the lived challenges experienced by Black females in a STEM
doctoral program at a Majority White Institution?

3.1 Qualitative Research
Qualitative methodology was chosen for this investigation because it was
considered the most applicable method by which to interpret and respond to the research
question. Qualitative research is a systematic scientifc investigation of qualitative
properties of phenomena and their relationships (Mohler, 2017). Its purpose is to
comprehend or translate a phenomenon in terms of the meaning, structure and essence that
human subjects present (Creswell, 1998). Qualitative research is based on the premise that
there are different ways of making sense of the world, so it centers around uncovering the
meanings of certain experiences as seen by the subjects being researched (Jones, 1995).
Creswell affrmed that “qualitative research is multi-method in focus, involving an
interpretive, naturalistic approach to its subject matter” (Creswell, 1998, p. 15). He
contends that a qualitative approach should be utilized when seeking to study individuals
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in their natural environment (Creswell, 1998). Scholars agree that qualitative research
utilizes an instinctive approach to the subject being studied, as it seeks to investigate a
phenomenon in its natural environment (Bailey, 1994; Jones, 1995). Consequently, this
study employed the use of naturalistic inquiry. Naturalistic inquiry is research that
specifcally focuses on how people act when they are genuinely absorbed in real life
experiences in a natural setting (Frey, Botan & Kreps, 1999). “The goal of naturalistic
research is to develop context- specifc statements about the multiple, constructed realities
of all the key participants” (Frey, Botan & Kreps 1999, pg. 1). Researchers Lincoln and
Guba (1985) advocated for the “naturalistic” rather than “rationalistic” method of inquiry.
They argued that the naturalistic inquiry method precluded the manipulation of research
outcomes when conducting qualitative studies (Lincoln & Guba, 1985).
In addition, Vaz (1997) argued that performing a qualitative analysis is the most
effective way to fully comprehend the depth of the experiences of Black females (Vaz,
1997). Furthermore, empirical evidence also suggest that participants perspectives are best
understood via storytelling, as it gives life and meaning to individuals unique backgrounds
(Evans-Winters & Esposito, 2010). Since, storytelling is a commonly used tool in
qualitative studies, it follows that qualitative inquiry is adequate for this investigation.
Essentially, since the purpose of this study is to fully understand the lived challenges
experienced by Black females in a STEM doctoral program at a Majority White
Institution, a qualitative design is best suited.
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3.2 Phenomenology
Phenomenology was selected as the most appropriate framework for this study
primarily because it encompasses the careful examination of the human lived experience
(Schacht, 1972). It also seeks to understand the meaning, structure and essence of the
culture and lived experiences of a phenomenon by a particular group of people (Creswell,
2012). Phenomenology itself does not control the phenomena, but instead, seeks to
uncover how the phenomena unfolds to the point of human awareness (Giorgi, 2012).
Phenomenology is also most appropriate because it aligns with the goal of ascertaining the
black females actual lived experiences and ways of understanding the world from her
perspective (Wilson & Washington, 2007). Furthermore, other similar scholarly studies
(which also focused on the identical racial demographics and related subject matter) also
utilized the phenomenological framework to examine and interpret their participants
experiences (Charleston et al., 2014; Justin-Johnson, 2004; Parker, 2013; Shabazz, 2015).
Additionally, the objective of this study was to understand a common experience
of a group of people, thus allowing me to establish my underlying knowledge about the
phenomenon. Hence, a phenomenological design is most appropriate when seeking to
understand a common experience of a group of people (Mousstakas, 1994; Charleston et
al., 2014; Shank, 2002). Moreover, from an analysis viewpoint, phenomenology allowed
for the discovery of commonalities in themes and categories that revealed how Black
women comprehend and interpret data about the social world in a similar manner
(Pratt-Clarke, 2010). It also required that I gain an exhaustive characterization of
participants experiences in order to adequately interpret the meaning of the phenomenon
(Ehrich, 2005). In this investigation, I needed to fully comprehend the lived challenges
experienced by Black females who matriculate through STEM doctoral programs at a
Majority White Institution. I also sought to ascertain whether the challenges faced by this
sub group were indigenous to Majority White Institutions.
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3.3 Theoretical Frameworks
Since phenomenology is driven by theoretical framework, I elected to view this
phenomenological study through the lenses of two specifc theoretical frameworks:
Critical Race Feminism (CRF) and Black Feminist Thought (BFT). These frameworks
share very signifcant important commonalities. Critical Race Feminism was largely
infuenced by Critical Race Theory. Critical Race Theory incorporates the revolutionary
political fght for racial justice for all, while criticizing the existing legal accepted cultural
and political norms (Few, 2007; Wing, 1997). Essentially, Critical Race Theory sought to
comprehend how society handled the intersecting sociological constructs of race, gender,
and class, and other forms of social classifcations. Critical Race Feminist theory was
birthed from critical race theory as a result of the need to include the females and racial
and ethnic perspectives that were otherwise excluded by Critical Race Theory (Few,
2007). Hence, Critical Race Feminism addresses all of the intersecting beings: Black (or
African American), being a female, and being a STEM doctoral student; which are
essential components of the participants in this study (Few, 2007; Berry, 2010). Critical
Race Feminism theoretical framework is appropriate for this research because it utilizes
counterstorytelling, which is used to substantiate the voices of women of color, as they
recount experiences of social oppression (Verjee, 2012). Essentially, the Critical Race
Feminism and the Black Feminist Thought frameworks aided in enriching this
investigation by providing a clearer understanding of how Black females negotiated their
intersectionality of the social constructs of race and gender (Few, 2007).
The relationship among these frameworks is one of inter-dependency, in that, their
fundamental concepts are embedded within and reliant upon each other (Figure 3.1
depicts this relationship). Specifcally, the Critical Race Feminism framework can be
viewed as the umbrella framework, within which lies the Black Feminist Thought, which
is viewed as the epicenter of the matter. So described, because it not only speaks to
feminism concerns, but specifcally, to Black female’s concerns.
It is not uncommon to utilize multiple theoretical framework in qualitative studies.
Therefore, I elected to combine and represent two similar theoretical frameworks because
of their emphasis of intersectionality. Moreover, researchers Charleston et al., 2014, in
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their investigation on the experiences of Black women in U.S. computing science in
higher education programs, also combined the Critical Race Feminism and Black
Feminist Thought as the appropriate lenses by which to analyze and interpret their
fndings. They depicted the Black Feminist Thought and Critical Race Feminism
frameworks as equal intersecting concepts.

Figure 3.1. Relationship between Theoretical Frameworks. Source: Researcher

Black Feminist Thought (BFT) framework is a model that seeks to analyze ideas
specifcally produced by Black women; it seeks to interpret the specifc thoughts from the
vantage point of Black women (Charleston et al., 2014). In addition, researchers assert
that the Black Feminist Thought theoretical lens seeks to clarify the experiences of Black
women by accurately interpreting and intellectually representing such experience (Collins,
2002). Researchers Evans-Winters & Esposito (2010) asserted that:
Critical Race Feminism focuses on the lives of women of color who face
multiple forms of discrimination due to their intersections of race, class,and
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gender within as system of White male patriarchy and racist oppression
(Evans-Winters & Esposito 2010, p.20)

3.4 Data Sample Size
Qualitative inquiry seeks to recruit information-rich cases, which focus
specifcally on the depth of information obtained, as opposed to the sample size of
participants (Patton, 2015). Hence, eight (8) to ten (10) participants were targeted for this
study. Fortunately, eleven (11) participants were actually recruited and participated in this
study. This sample size is acceptable since researchers affrm that the focus of qualitative
studies is to obtain rich and in-depth data, rather than larger population sizes (Karin,
Nystrm, & Dahlberg, 2007; Patton, 2015). Empirical evidence also suggests that the
sample size of eight (8) to ten (10) is sufficient, and is able to produce the rich data
required for this investigation (Creswell, 1998). Moreover, comparable qualitative studies
(such as dissertations), also utilized similar sample sizes (Justin-Johnson, 2004; Parker,
2013; Shabazz, 2015). The sample size of eleven (11) participants also satisfied the
requirement of sufficiency and saturation. Sufficiency represents the satisfactory amount
of participants required, whereas saturation refers to the period in which the researcher
begins to collect duplicate information, and any additional collected data will not provide
any new insight to the phenomenon (Cunningham, & Carmichael, 2017).

3.5 Data Sampling Method
Purposeful and snowball sampling were used to recruit the study participants.
Purposeful and snowball sampling were adequate for this research because they allowed
for the selection of highly probable information-rich cases which best illuminated the
research question (Patton, 2015). Moreover, empirical evidence asserts that
phenomenological research requires purposeful, deliberate sampling in order to accurately
select participants. Purposeful sampling is an ideal way to represent the average person,
situation, or instance of the particular phenomenon (Merriam, 1988). Participants for this
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study were chosen on the premise that they were able to provide a unique perspective on
the phenomena under investigation (Smith, 2015). Researchers argue that participants in
qualitative studies represent a perspective, rather than a population (Smith, 2015).
Therefore, purposeful sampling helps to ensure that the participants selected are able to
articulate, express, and explain the phenomenon being explored in a clear and concise
manner (Palinkas, Horwitz, Green, Wisdom, Duan, & Hoagwood, 2015). Moreover,
studies reveal that purposeful sampling is critical when factors such as availability and
willingness to participate are of concern to the researcher. Since the participants were
sourced from a large Majority White Research 1 University located in the Midwest, it was
important that the selection criteria for these participants were deliberate and concise.
Additionally, snowball sampling, enabled the researcher to obtain additional participants
via referrals made by individuals who were aware of others who share some or all of the
characteristics that matched the particular area of research interest (Biernacki, & Waldorf,
1981). Much like purposeful sampling, snowball sampling is particularly appropriate
when the subject matter is sensitive in nature, and is one that requires knowledgeable
insiders to assist in locating other participants.

3.6 Site of Data Collection
All of the participants were recruited from a large public top-tiered Midwestern
Research I university. This institution was selected specifcally because it satisfed the
essential components desired for this study, that is, it is a large predominantly White
public institution with a broad STEM offering. It also has an enrollment population of
approximately 40,000 students, 10,000 of whom are graduate students.
It is important to note that although the sample of recruited participants may
exhibit like values, characteristics and behavior that resembles that of the sub group from
which they are derived, it is not necessarily true that they represent that segment (as is
typically the case in quantitative inquiries). So, while this study might not be
generalizable, there is a strong possibility that it may be transferable, and possibly yield
similar results at other Majority White Institutions across the country.
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3.7 Data Collection
After recruitment, each participant was informed about the nature and purpose of
the study. Participants were also advised of how their data will be used in the study.
Informed oral and written consent were requested and granted before any participant was
able to take part in this study. Each participant was advised of the option to suspend their
involvement in the study at any time, so as to satisfy the voluntarism element required by
the Institutional Review Board (IRB) protocol. (See Figure 3.2)
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The data was collected primarily via observations, semi structured one-on-one
interviews and focus groups. Participant observation is the process by which researchers
are able to learn more about the actions of the people under investigation in a more natural
setting by actually observing and participating in the activities of the participants.
(DeWalt & DeWalt, 2002). This technique is essential in a phenomenological study, as it
affords researchers the opportunity to become an insider in the study, immersing him or
herself in the phenomena being studied (Jorgensen, 1989). I “identifed who and what to
observe, when and for how long” (Creswell, 1998, p. 125). Participant observation is also
advantageous in phenomenological research because it affords the opportunity for the
researcher to become involved in various activities over a prolonged period of time, thus
potentially satisfying the prolonged engagement requirement for a trustworthy study
(Kawulich, 2005). Prolonged engagement allows the investigator to gain frst hand
involvement in the culture and life of a group of people (DeWalt & DeWalt, 2002). For
this study, participant observations aided in establishing a good rapport, and assisted in
gaining entry into their community. After each observation period, I wrote feld notes, and
later used the observations to clarify and inform the semi structured interview process.
This was done to ensure that I gained an in-depth understanding of the holistic thoughts,
actions and responses of the participants. I maintained an organized and well-structured
set of feld notes in order to accurately create a clearly defned well-written story about the
phenomenon (DeWalt & DeWalt, 2002).
Moreover, literature suggests that phenomenological research requires precise
attention to the interview process and the questions used in order to obtain the necessary
data with which to perform the analysis. Therefore, semi structured interviews were used
for this investigation. The semi structured interviews were open and engaging dialogues
between the researcher and the participants (Nystrm, Kerin, & Dahlberg, 2007). Although
semi structured interviews provided some format, they also allowed for considerable
latitude to adjust interview questions when necessary, as was often the case during this
data collection process. (See fgures 3.3 and 3.4)
Each individual semi structured interview lasted for approximately one hour, while
the focus group interviews lasted for approximately 80 minutes. Comparable studies
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One on One Interview Protocol:
Warm-Up: Thank you for agreeing to this interview.
1. I am ________. {say a little about yourself, i.e. where you are
working, what your role is as a student what field you are in,
etc.)
2. Confirm the respondent’s name. Tell them that you will NOT use the
name again in order to assure anonymity.
3. I am interested in the challenges facing black females currently pursuing a STEM PhD degree at a
majority white institution.
4. Press record (on your audio/visual devise)
5. Give them a chance to ask questions about the process.
6. Get verbal consent:
“You have read the information in this consent form. You
have had the chance to ask questions about this study, and
those questions have been answered to your satisfaction. You
are at least 18 years of age, and you agree to participate in
this research project. You understand that your verbal
acknowledgement indicates your informed consent.”
Mention the respondent’s number (i.e., you are respondent #2).

General Questions about PhD STEM:
1. Currently you are a PhD student at {name of the university} and you are majoring in
{your major}. Correct?
2. I am interested in hearing the story about what led you to pursue a PhD in STEM as well as some of
the challenges faced while on your current academic journey.
3. Thinking back over the course of your life, what contributed to the decision to obtain a PhD in {your
major}

Figure 3.3. Original Interview Protocol. Source: Researcher

which also used interviews and focus groups, also had interview durations lasting
approximately 60 to 90 minutes in length (Charleston et al., 2014; Parker 2013).
Furthermore, the interview questions consisted of approximately fve opened-ended
questions. Creswell suggests that this number of questions is suitable when conducting
open-ended interviews, as it allows the respondent to provide very detailed in-depth
responses (Creswell, 1998). Since qualitative data analysis requires the researcher to
re-read, re-think and re-interpret the data, the use of audio technology was used to capture
the interview responses (Glesne, 2011).
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One on One Interview Protocol:
Warm-Up: Thank you for agreeing to this interview.
1. I am ________. {say a little about yourself, i.e.
what your role is as a student, what field you are in,
etc.)
2. Confirm the respondent’s name. Tell her that you will NOT use the
name again in order to assure anonymity.
3. I am interested in the challenges facing black females currently pursuing a STEM PhD degree at a
majority white institution.
4. Press record (on your audio/visual devise)
5. Give them a chance to ask questions about the process.
6. Get verbal consent:
“You have read the information in this consent form. You
have had the chance to ask questions about this study, and
those questions have been answered to your satisfaction. You
are at least 18 years of age, and you agree to participate in
this research project. You understand that your verbal
acknowledgement indicates your informed consent.”
Mention the respondent’s number (i.e., you are respondent #2).

General Questions about PhD STEM:
1. Currently you are a PhD student at {name of the university} and you are majoring in
{your major}. Correct?
2. I am interested in hearing the story about your experiences as a PhD student in STEM. So, can you tell
me about your experiences as a PhD student in STEM
3. Thinking back over the course of your life, what would you say motivated you to want to obtain a PhD
in {your major}

Figure 3.4. Revised Interview Protocol. Source: Researcher

More specifcally, the following specifc steps were performed during the data
collection process. (See Figure 3.5).
With the assistance of the graduate school, recruitment emails were distributed to
potential participants in order to generate initial interest in the study. After obtaining most
(at least half) of the required number of participants for the study, I began feldwork by
observing each individual participant. Eleven (11) participants from a large top-tired
Midwestern Research 1 University were involved in this study. All of whom were at
varying stages of their PhD journey. Observations were done during the frst phase of the
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Figure 3.5. Data Collection Procedures Protocol. Source: Researcher

data collection process. However, I was not able to observe some of them in their natural
class setting, as they had already completed all of their course requirements, and were
working solely on their dissertations. After receiving the professor’s permission, I was
able to observe six (6) of the participants in their natural classroom settings. While
observations are commonly used in ethnographic studies (Creswell, 1998), I also used it in
this study in order to better formulate follow-up questions during the one-on-one
interviews. Observations were also used to aid the data triangulation. The next step in the
data collection process was the one-on-one interviews. I conducted semi-structured
one-on-one interviews with all of recruited participants. During each interview session, I
audio-recorded and made journal notes on all responses obtained. The interviews were
held primarily in a private interview room near my offce. However, whenever this
location was not convenient, the interviews were conducted at locations that were deemed
most convenient for the participants (usually in their offce). After conducting eight (8)
semi structured interviews, I then conducted the frst focus group. The frst focus group
was comprised of six (6) participants. (See Original Focus Group Interview Protocol in
Figure 3.6).
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Focus Group Protocol
Warm-Up: Thank you for agreeing to participate in this focus group research activity.
1. Tell them that you will NOT use their names again in order to assure anonymity.
2. You are interested in the challenges facing black females currently pursuing a STEM PhD degree at a
majority white institution.
4. Press record (on your audio/visual devise)
5. Give them a chance to ask questions about the process.
6. Get verbal consent of each participant:
“You have read the information in this consent form. You
have had the chance to ask questions about this study, and
those questions have been answered to your satisfaction. You
are at least 18 years of age, and you agree to participate in
this research project. You understand that your verbal
acknowledgement indicates your informed consent.”

Focus Group Questions:
1. Do you consider yourself a scientist and why?
2. What is it like to be a black woman in the STEM at a majority white institution?
3. Has there ever been a time when you felt like your racial identity hindered you in terms of your PhD
studies?
4. Do you experience any particular challenges while pursuing your STEM PhD degree at a majority white
institution? Follow up: How do you cope with such challenges?
5. Would you like to share any particular experience that you considered challenging during your
matriculation in the STEM PhD program at a majority white institution?
6. Do you feel like any challenges that you face at a majority white institution are as a result of your race
and or gender and why (or why not?)
7. Is there anything else anyone would like to add before I close?

Figure 3.6. Original Focus Group Protocol. Source: Researcher

The initial plan was to employ the snowball sampling strategy in order to generate
even more potential participants. However, I had already obtained a suffcient number of
participants. Therefore, I continued collected data from all of the recruited participant.
The focus group sessions were used primarily to confrm some initial themes that emerged
from the semi-structured interviews. Following the focus group sessions, I then analyzed
the interview data via NVivo, in order to synthesize information obtained from all three
data sources. This data collection process was performed twice. However, after the frst
round of the data collection process, I was better able to refne some interview questions,
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and create more succinct follow up questions for the second round. During the second
round of the process I performed the validation and verifcation of the analyzed data. This
was done to ensure that I fully understood the responses obtained from all participants and
to verify that the themes that emerge were refective of the participants’ understanding of
the phenomenon. After completing the remaining three (3) interviews, I conducted the
fnal focus group which was also used to confrm all of the themes that emerged
throughout the data collection and analysis process. The intention of the fnal focus group
was to have all of the recruited participants confrm and validate the emerging themes.
However, only three (3) of the participants attended, due to other academic obligations.
Creswell refers to this fnal step as the validation and member checking phase of the data
collection process (Creswell, 1998). Therefore, after the fnal data analysis (via NVivo), I
sought verifcation of the themes, so I emailed all of the participants to obtain fnal
confrmation and validation of the themes that emerged. (See Revised Focus Group
protocol questions in Figure 3.7)
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Focus Group Protocol
Warm-Up: Thank you for agreeing to participate in this focus group research activity.
1. Tell them that you will NOT use their names again in order to assure anonymity.
2. You are interested in the challenges facing black females currently pursuing a STEM PhD degree at a
majority white institution.
4. Press record (on your audio/visual devise)
5. Give them a chance to ask questions about the process.
6. Get verbal consent of each participant:
“You have read the information in this consent form. You
have had the chance to ask questions about this study, and
those questions have been answered to your satisfaction. You
are at least 18 years of age, and you agree to participate in
this research project. You understand that your verbal
acknowledgement indicates your informed consent.”

Focus Group Questions:
1. Do you consider yourself a scientist and why?
2. What is it like to be a black woman in the STEM at a majority white institution?
3. Has there ever been a time when you felt like your racial identity hindered you in terms of your PhD
studies?
4. Do you experience any particular challenges while pursuing your STEM PhD degree at a majority white
institution? Follow up: How do you cope with such challenges?
5. Would you like to share any particular experience that you considered challenging during your
matriculation in the STEM PhD program at a majority white institution?
6. Do you feel like any challenges that you face at a majority white institution are as a result of your race
and or gender and why (or why not?)
7. Has the lack of Black females/male faculty in your department been an issue for you?

Figure 3.7. Revised Focus Group Protocol. Source: Researcher

3.8 Demographics of Participants
Eleven Black females STEM doctoral students between the ages of 22 and 39
participated in this study. Six of the participants were engineering majors, one was a
Computer Science major, another majored in Technology, another in Statistics, one in
Toxicology, and fnally one majored in Chemistry. Three of the participants were
international students, and four of the participants attended an HBCUs for their
undergraduate degrees. Eight out of eleven participants have immediate family members
with STEM degrees. The specifc demographic information of all participants are
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described below. However, Pseduo names were used to maintain anonymity and to protect
the confdentiality of all participants.
LISA: Lisa is in the third year of her Computer Science doctoral program. She is
an international student who received her undergraduate degree in Computer Science from
an HBCU in the United States. Lisa was directly admitted to her doctoral degree program
upon completion of her undergraduate degree. She is currently a Teacher’s Assistant in
her department. She is most proud that she is persisting in her Computer Science program
since it is a very academically challenging feld. Lisa has three brothers with STEM
degrees in Civil and Electrical Engineering as well as Computer Science. I observed Lisa
during her Computer Science class. Lisa sat at the front of a very large computer science
class. The class was comprised of approximately 150 students, the majority of whom were
males, who appeared to be of Asian, Indian and white ethnicities. Lisa listened to her
female professor and took notes. She did not interact with any of her surrounding
classmates. When asked about her classroom experience during the semi structured
interview process, Lisa stated that she liked sitting at the front of all of her classes and that
Computer Science classes are not very interactive, but mainly lecture based.
JOSIE: Josie is in her third year of her PhD Engineering Education program. She
received her undergraduate degree in Industrial Engineering from another Majority White
Institution. Josie was directly admitted to her doctoral degree program upon completion of
her undergraduate degree. She is currently a Research Assistant in her department. She is
most proud that her abstract was accepted by the IEEE journal. She does not have any
immediate family with a STEM degree. However, her mother has a bachelor’s in a Non
STEM feld. I observed Josie during her Design Thinking class. Josie’s class was very
small and informal (comprising of 6 students in total). Josie sat next to a black female.
She took a lot of notes with her laptop as the professor lectured. She asked two clarifying
questions, and responded to the professor’s comments about First versus Second
generation design and its relationship to Engineering methodology. She also spoke and
interacted with her peers during the class session.
KATHRYN: Kathryn is in the second year of her Engineering Education doctoral
program. She received her undergraduate degree in Biomedical Engineering from a
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majority white institution. Kathryn also received her Master’s degree in Health Care
Technology Management from a majority white institution. She is currently a Research
Assistant in her department. She is most proud that she is persisting in her program, and
that she is able to walk into her divine calling. Kathryn’s father has a degree in Industrial
Engineering. I observed Kathryn during her Qualitative Methods class. The class was
comprised of predominantly 20 PhD students. She interacted with the peers that sat next
to her quite often, and seemed very interested in the professor’s lecture. Kathryn took
notes using her laptop as the professor explained the lecture. She also nodded her head in
agreement as the professor’s explained the lecture.
AVA: Ava is in the second year of her Biomedical Engineering doctoral program.
She received her undergraduate degree in Chemical and biomedical Engineering from an
HBCU. Ava was directly admitted to her doctoral degree program upon completion of her
undergraduate degree. She is most proud that she is a recipient of a very prestigious
fellowship that will fnancially cover her entire matriculation. Ava’s brother has a STEM
undergraduate degree in Biology. I observed Ava during her Biostatistics class. Ava’s
statistics class was fairly large. It comprised of approximately 40 students. She sat near
the back of the class, next to a Black male classmate. When asked why she chose to sit
near the back of the class, and next to a Black student, she said that she chose that
particular seat during the frst day of class. Ava explained that she just happened to sit
there to chat with a friend before class started, and that it had nothing to do with who was
sitting next to her. She also Ava asked the professor a few clarifying questions and took
lots of notes during her class period.
CARLA: Carla is in the frst year of her Toxicology doctoral program. She
received her undergraduate degree in Chemical Engineering from another Majority White
Institution. Carla was directly admitted to her doctoral degree program upon completion
of her undergraduate degree. She is most proud that she didn’t have to do a master’s frst
before being accepted into her PhD program, she is also proud that she is a fellowship
recipient. Carla’s father has a STEM degree in Industrial Engineering. I observed Carla
during her Epidemiology class. Carla sat near the front of classroom. She was one of
approximately 30 students. The majority of students appeared to be white females. There
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was one white and one black male. Carla was observed interacting and laughing with her
classmates. During the interview process, I asked Carla if she usually interacted with her
classmates, she clarifed that it was the frst time that she has ever interacted with her
teammates, and that prior to that, she never interacted with anyone in that class. It remains
unclear weather or not she exhibited the Hawthone effect. The Hawthone effect is an
obstacle in feld experiments in which participant’s modify their behavior due to the
awareness that they are being studied (Adair, 1984).
MARSHA: Marsha is in the second year of her Aerospace Engineering doctoral
program. She is of mixed-race, but she self-identifes as Black. She received her
undergraduate degree in Aerospace Engineering from another Majority White Institution.
Marsha was directly admitted to her doctoral degree program upon completion of her
undergraduate degree. She is most proud that she survived her frst year in the program
and that she was able to get an external fellowship from NASA. Marsha’s father has a
STEM degree in medicine. I observed Marsha during her Aerospace class. Marsha sat at
the front of her Aerospace class. The class appeared to be consisted of predominately
white and a few Asian males. Marsha did not interact with any of her classmates, nor did
she ask any questions during the class session. When I asked Marsha if this was the norm,
during her interview session, she responded that she usually sits in the front near the door.
She also said that she has had a few experiences in the past where she would say
something during a class, but the professor would disagree. However, when a male
[usually white or Asian] would say the same thing in a slightly different way, the professor
would agree with their statements. She also said that she normally just listens and take
notes, and try to understand what is going on in the class.
HODAH: Hodah is in the fourth year of her Technology doctoral program. She is
an international student who received her undergraduate degree in Electrical Engineering
and Computer Science from a majority White Institution in Europe. Hodah also received
her Master’s degree in Computer Graphics Technology from a Majority White Institution
in the United States. She is most proud that she has published and presented a paper at a
top tiered conference and journal in Technology. Hodah’s brother has a STEM degree in
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Chemical Engineering. I was unable to observe Hodah as she has already completed all of
her PhD course requirements.
BERNICE: Bernice is in the ffth year of her Aeronautics & Astronautics
Engineering doctoral program. She is an international student who received her
undergraduate degree in Electrical Engineering from a Predominantly Latino Institution.
Bernice also received her master’s degree in Aerospace Engineering from a Majority
White Institution. She is most proud that she is an advisee of one of the most well
respected researchers in Aerospace, and that she interned at NASA. Bernice’s mother has
a STEM degree in Biology. I was unable to observe Bernice as she has already completed
all of her PhD course requirements.
KATHY: Kathy is in the ffth year of her Statistics doctoral program. She is an
international student who received her undergraduate degree in Statistics and Economics
from a University in the West Indies. Kathy also received her master’s degree in
Mathematical Statistics and from a Majority White Institution in Europe. She is most
proud that she passed her qualifer exams, and that she received a few teaching awards
from her department and from her university. Kathy’s father and brother both have STEM
degrees in Medicine. I was unable to observe Kathy as she has already completed all of
her PhD course requirements.
TANYA: Tanya is in the fourth year of her Biomedical Engineering doctoral
program. She received both her undergraduate and Master’s degrees in Biomedical
Engineering from two distinct majority white institutions. She is most proud that she was
successfully able to switch labs. Tanya expressed that she experienced some academic
diffculty with the techniques of her former advisor from a previous lab, therefore, she felt
compelled to locate a new lab. She was also pleased that she passed her qualifying exams.
Tanya’s mother has a STEM degree in Computer Science. I was unable to observe Tanya,
as she has already completed all of her PhD course requirements.
RHONDA: Rhonda is in the fourth year of her Chemistry doctoral program. She
received her undergraduate degree in Chemistry from an HBCU. Rhonda was directly
admitted to her doctoral degree program upon completion of her undergraduate degree.
She is most proud that she is a recipient of an National Science Foundation Alliance for
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Graduate Education and Professoriate (AGEP) fellowship, and that she passed her
preliminary exams. She does not have any immediate family with a STEM degree.
However, her sister has a bachelor’s in a Non STEM feld. I was unable to observe
Rhonda as she has already completed all of her PhD course requirements.

3.9 Data Analysis
Creswell asserts that in phenomenological investigations, the Moustakas (1994)
approach, (commonly referred to as the Stevick-Colaizzi-Keen method) is most frequently
used to analyze the data (Creswell, 1998). This approach encompasses six (6) major steps.
Broadly defned, 1. The researcher starts with their own description or understanding of
the phenomenon under investigation. 2. The researcher then identifes statements obtained
from the interviews and observations about how the participant experiences the
phenomena. 3. The researcher then outlines the signifcant statements and/or observations
(frequently referred to as horizonalization of the data), whereby each statement or
observation is listing separately, treated equally, and does not compete or overlap with any
other statement or observation (Creswell, 1998). 4. Each data source is then grouped into
meaningful units, the researcher lists the units and writes a corresponding textual
description of the units (the textural description outlines what happened, including
specifc examples). 5. The researcher then refects on his or her own description, and
utilizes imaginative variations (or structural description) in order to harness all possible
perspectives of the phenomenon. The researcher will develops an overall characterization
of the meaning and structure of the lived experience (Creswell, 1998). 6. Finally, this
procedure is frst undertaken by the researcher, then followed by each participants account
of their own experiences.
As Creswell suggests, I adopted the Stevick-Colaizzi-Keen method of qualitative
thematic data analysis (as stipulated by Moustakes, 1994). First, I journaled my personal
description or understanding of the phenomenon under investigation. Secondly, I became
familiar with the collected data by reading through all journaled notes and listening to all
interviews. This allowed me to identify and extract signifcant statements and concepts in
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order to create coding categories. Moustakas (1994) referred to this process as
horizontalization of the data. Moustakas (1994) approach then stipulates that each data
source be grouped into meaningful units. This process is referred to as coding. Therefore,
all data obtained was coded. Coding entails the identifcation and labeling of data that is
linked by a common theme or idea (Gibbs, 2007). The codes were compiled and
maintained in a master code list. Ideas and concepts (relevant to the participants lived
challenges) that occur frequently were considered emergent themes (Gibbs, 2007). I used
the NVivo data analysis software to facilitate the coding of the data. (NVivo software
enabled me to organize and fnd structure in interview responses). In short, the qualitative
thematic data analysis process incorporated the following six steps: 1) Becoming familiar
with the data sets (observations, interviews and focus group and all journaled data) 2)
Creating original codes 3) Seeking out themes among the codes 4) reevaluating themes 5)
Defning and naming the emerging fnal themes 6) Reporting the themes.
As the Moustakas (1994) model suggests, I refected on my own description of the
lived challenges faced by Black females in STEM doctoral programs, and then provided
structural description, through personal refections and journaling of my own experiences,
(in order to harness all possible perspectives of the phenomenon). I then bracketed or
excluded my thoughts in order to develop an overall understanding of the characterization
of the meaning and structure of the lived challenged experienced by this population
segment (Creswell, 1998), and fnally, I report on these lived experiences (as refected in
chapters 4 and 5).
The Thematic Analysis process was employed to establish the fnal emerging
themes for this study. This process involved creating themes based on common patterns
that were discovered throughout the data sets. The data were arranged (or coded) in six
phases in order to formulate signifcant patterns from which the themes would be derived.
The frst phase involved becoming acquainted with data sets. I achieved this by frst
listening to all of the one-on-one semi structured interviews and focus group sessions at
least twice. I also reviewed the feld notes associated with all of interviews and
observations. The second phase of the analysis involved creating original codes. These
codes represented the common ideas that I noticed throughout the data sets. After listening
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to the data, I heard approximately fourteen (14) ideas that emerged. I then generated
fourteen separate codes with the aid of NVivo software. Among them were: HBCU
comparison, Identity helped or hindered, over-performance, isolation, tokenism, not taken
seriously, stereotyping, lack of role models, lack of diversity in departments, fghting to
defne worth and value and undermining of academic abilities, over-performance and
minority opportunities. The third phase involved seeking out themes among the codes. In
order to accomplish this, I re-listened to the interviews and focus groups, I soon realized
that there were some common ideas that referenced the same overall topics. I then
encompassed these similar ideas into their own single umbrella topics thereby formulating
distinctive themes. For instance, topics such as sense of belonging and diffculty
interacting with other races, all referred to the participants feeling of isolation. Therefore,
these related individual topics were combined to form the overall emerging theme of
isolation. Similarly, over-performance, tokenism and race representation were all
combined to form the stereotyping theme. Likewise, the lack of diversity in STEM
departments and lack of faculty role models were combined to form a common theme
called lack of diversity in departments. Finally, not taken seriously was combined to form
undermining of academic abilities. Figure 3.8 visually depicts the overall results.

Emerging
Them es

Figure 3.8. Thematic Analysis Process. Source: Researcher

The fourth step in the thematic analysis process involved reevaluating the themes.
This involved me reviewing all codes, re-listening to the interviews associated with the
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respective codes (so as to ensure that there is a logical assimilation with the codes and the
aggregated ideas). The ffth step entailed naming and establishing fnal themes. The
themes were named in accordance with the broadest representation of the topics by which
they were comprised. They were also reported in accordance with the highest frequency
and perceived level of passion displayed by participants when discussing the themes. The
fnal step entailed reporting the themes. As previously stated, the themes that emerged for
this study are: Isolation, Stereotyping, Lack of departmental diversity, and undermining of
academic abilities. Isolation challenges encompassed the sense of belongingness and
diffculty with peer and faculty interactions. Whereas challenges related to stereotyping
consisted of the pressure to over-perform, tokenism, and race representation. The lack of
diverse faculty was subdivided into lack of role models. Finally, the undermining of
academic abilities theme was sub-divided into lack of respect as a doctoral student.

3.10 Role of The Researcher
The essence of qualitative research enables the researcher to actively become a
part of the study (Creswell, 1998; Creswell, 2014). Since the researcher is the primary
means by which data are collected and analyzed, the researcher is viewed as the actual
“instrument” in semi-structured qualitative interviews (Palinkas et al., 2015). Hence, the
ability to potentially impact the outcome of the collected empirical material is high, and
should not be ignored (Palinkas et al.,2015). Therefore, because of the personalized nature
of this study, it was critical that I acknowledged my own personal experiences and
background, and how they might possibly infuence my interpretations of the data
Creswell (2014). Accordingly, as I embarked on the phenomenological journey, which
required that I intrinsically negotiate my own understanding of biases regarding the
phenomenon under investigation (Laverty, 2003), I realized that it was not humanly
possible to totally disregard my personal interpretations and thoughts about the
phenomenon under investigation (Laverty, 2003). Hence, I relied on bracketing to lessen
the potentially destructive effects of bias that may possibly faw the research fndings
(Tufford, & Newman, 2012).
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I opted to study Black women in STEM doctoral programs not only because of my
own mirrored intersectionality with the sub group, but also because Black females
encounter an exclusive set of issues within society at large, and within the higher
educational system (Malcom & Malcom, 2011). As a Black female formally, and
presently majoring in STEM at a Majority White Institution, I not only heard of a few
challenges, but personally experienced a few of them. As a result, I deliberately observed
certain trends within STEM programs in higher learning throughout the years and
ultimately concluded that I should investigate how Black females in STEM doctoral
programs negotiate the challenges that they face in Majority White Institutions
environments.
Interestingly, my interest in researching Black women in STEM evolved over time.
During my earlier years, I deliberately avoided any STEM related disciplines (save
Biology) if presented the option. I subscribed to the common misconception that one must
possess the innate acumen to be able to achieve any success in STEM. However, an
epiphany occurred in which I realized that it was the STEM self confdence that I lacked
(as a Black female) rather than the STEM ingenuity. Fortunately, I overcame such
prohibitive insecurities, mainly through strong mentoring, faith in God, and positive
STEM role models such as my brothers Doan and Dr. Charles Cleare. Although I was
regarded a late bloomer in STEM, through the years, I developed the necessary cognitive
aptitude and psychological confdence to pursue and achieve STEM success. Most
importantly, this life experience has fueled my interest in the need to investigate why
Black females are so grossly underrepresented in STEM felds in academia, particularly,
at the doctoral level.

3.11 Trustworthiness
Lincoln & Guba (1986) provided a sound yardstick by which to establish
trustworthiness in a qualitative study over thirty (30) years ago. While these scholars laid
a good foundation, other scholars have also made signifcant advancements in this feld.
Therefore, I also acknowledged and incorporated Tracey (2010) Criteria of Quality in
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Qualitative research as an additional benchmark by which to establish trustworthiness in
this study.
First, Lincoln & Guba stressed that for a study to be considered trustworthy, it
must satisfy four (4) key components: credibility, transferability, dependability, and
confrmability. Essentially, credibility assures that the true picture of the phenomenon
under investigation is delivered. Transferability, requires that suffcient detail is given so
that a reader can decide if this prevailing circumstance is similar in other situation.
Dependability criterion requires that future investigators are able to repeat the study.
Finally, confrmability requires that researchers must ensure that the fndings which
emerge from the data are not infuenced by their own biases (Lincoln & Guba, 1986;
Shenton, 2004). I endeavored to ensure that all four components were evident in this
investigation.
Specifcally, to ensure that this study was credible, dependable and transferable, I
utilized practical techniques suggested by Creswell (1998), and Lincoln & Guba (1986).
They maintain that there are several ways to establish trustworthiness in a qualitative
study. Among them are: prolonged engagement in the feld, persistent observations,
triangulation of sources, regular on-site team interaction, and purposeful sampling. First,
in accordance with Lincon Guba (1986), I engaged in prolonged interactions with the
participants by establishing and maintaining consistent and open dialogues with each
participants via email and phone conversations prior to formally commencing the data
collection process. This was done to establish rapport, cultivate trust, and subsequently
gain entry into the participant’s lived experiences. The data collection period also
demonstrated prolonged engagement with participants. Although I was unable to observe
all participants, I conducted eleven (11) one hour long in-depth semi structured
interviews, and two focus groups with 6 and 3 participants, respectively. I also maintained
a refexive journal in which I entered feld notes from observations, interviews and focus
groups. Additionally, I incorporated three distinct data collection methods to verify
completeness of the data (French,2005). I also utilized audio recordings to ensure that the
data were accurately collected, and to precisely capture the moment by moment unfolding
of the data, which helps to overcome human limitations (Powell, Franscisco & Maher,
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2003). Additionally, purposeful sampling was also employed to ensure that the recruited
participants would be able to produce informed in-depth descriptions of the phenomenon
under investigation (Creswell, 1998). While there are some commonalities between two
schools of thought, Tracy (2010) presents a more expansive position for qualitative
trustworthiness.
Additionally, Tracy (2010) affrmed that a sound qualitative study must have: a
worthy topic, rich rigor, sincerity, credibility, resonance, signifcant contribution, ethics,
and meaningful coherence. Accordingly, the research question for this study is worthy of
investigation because the sub group represented in this study are among the lowest
percentages of the population with a STEM doctoral degree. Moreover, I employed
careful and deliberate steps to ensure that this was considered rigorous. That is, I utilized
the appropriate theoretical frameworks that supported the research question, demonstrated
prolong engagement with the participants by maintaining constant contact through emails
and/or in person meetings, as well as all interviews and focus groups sessions lasted for a
duration of one hour. Further, to establish credibility, I included thick, rich descriptions of
the participants’ lived challenges as relayed directly by the participants. I also triangulated
the study by presenting multiple perspective with which to produce the result and to
examine the holistic picture. Finally, this study will make a meaningful contribution to
research in the area of Black females in STEM since very few studies have focused
exclusively on this sub group as it relates to doctoral degrees in STEM at Majority White
Institutions.

3.11.1 Researcher Bias
The very nature of qualitative investigations allows the researcher to become a part
of the study (Creswell, 1998), so, it is possible that some form of bias may seep into the
study. Therefore, since my gender and racial background mirrors that of the study
participants, it was critical that I utilized the necessary techniques that would minimize
biases, and subsequently maintain the credibility and trustworthiness of this investigation.
(Richards & Morse, 2007; Tracy, 2010). Therefore, in order to account for such

54
interpretive instances, I frst acknowledged, and subsequently bracketed my own
perspective of the phenomenon (Moustakas, 1994; Laverty, 2003).
Specifcally, I employed the method of epochs, or bracketing techniques as a
means of reducing researchers bias while maintaining the integrity of the participants
lived experienced. Bracketing is a technique specifcally used in phenomenological
studies to mitigate the effects of preconceptions that tend to faw the research process
(Moustakas, 1994; Tufford, & Newman 2012). Similar phenomenological studies also
engaged in bracketing techniques which allowed the researchers to navigate between
discursive practices and discourse in practice (Denzin & Lincoln, 2003; Justin-Johnson,
2004; Parker, 2013; Shabazz, 2015). I followed suit by documenting each practice and by
making the necessary references (Denzin & Lincoln, 2003). Hence, I was committed to
ensuring that this study was free from my personal convictions, and only relayed the
results of the investigation as revealed by the voices of the participants (Moustakas, 1994).

3.12 Summary
This chapter began by reiterating the purpose of the study and the research
question. It then provided an overview of qualitative research and phenomenological
methodology, and their rational for use in this study. It also discussed the two theoretical
lenses by which the phenomenological framework would be assessed, as well as their
justifcation for inclusion in this investigation. This chapter went on to address the
following data related methods: sample size, sampling method, site of data collection,
data collection procedures, participants demographics, role of the researcher, the
trustworthiness objectives that were employed in this study. Finally, the chapter concluded
with a discussion on researcher bias and how it was addressed in this study.
The following chapter presents the results of the investigation. It commences by
restating the purpose of the study and the research question. It then discusses the fndings
of the study by providing specifc examples of the participants lived experiences as a
Black female matriculating in a STEM doctoral program at a MWI via the participants’
own utterances.
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CHAPTER 4. RESULTS

4.1 Chapter Overview
This chapter presents the findings of this qualitative study. It also provides a
review of the purpose of the study and the research question that guided the
study. In an effort to understand how participants make meaning of their experiences as
Black females in STEM doctoral degrees at majority white institutions, the fndings are
presented in four thematic areas: (a) Isolation, (b) Stereotyping, (c) Lack of diversity in
departments, (d) Undermining of intellectual abilities. These four themes represent the
resounding voices of the study participants. Isolation challenges encompassed the sense of
belongingness and diffculty with peer and faculty interactions. Whereas challenges
related to stereotyping consisted of the pressure to over-perform, tokenism, and race
representation. The lack of diverse faculty was subdivided into lack of role models.
Finally, the undermining of academic abilities theme was sub-divided into not taken
seriously as a doctoral student. The results were interpreted through the lens of critical
race feminism and the Black feminist thought theoretical frameworks (as discussed in
chapter 5).

4.2 Purpose of the Study
The purpose of this study was to explore the challenges that Black females in
STEM doctoral programs face at Majority White Institutions.
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4.3 Research Question

The following research question guided this study:
1) What are the lived challenges experienced by Black female students in STEM
doctoral programs at a Majority White Institution?

4.4 Isolation
The frst theme, Isolation, describes the participant’s intrinsic feelings as
experienced in a particular environment. The Cambridge dictionary defnes isolation as:
the condition of being alone, especially when this makes one feel unhappy. Isolation is a
prevalent theme that emerged throughout this study. This theme emerged in response to
two specifc interview questions, “what is it like to be a Black female in a STEM doctoral
program at a Majority White Institution?” and the question, “Some of the literature in
STEM suggests that Black females experience a lot of isolation at the undergraduate and
graduate levels. Has this been your experience at the doctoral level? If yes, how has it
played out?” All eleven respondents spoke of an initial feeling of isolation when
commencing their doctoral programs, and when settling into their respective departments.
They further explained how this feeling continues to dwell in their psyche as they
matriculate through their doctoral programs. A few participants also shared coping
mechanisms by which they circumvent their feeling of isolation. Sense of belongingness
and diffculty with peer interactions are two derivatives of isolation.

4.4.1 Sense of Belongingness
The sense of belongingness, can be considered a derivative of isolation. Study
participants described how they made meaning of their sense of belongingness in their
newly found academic environment. Ava refected on the feeling that she experienced in
her frst year when realizing that she was the only one of color in all of her classes. She
explained that if there were more black females in her department, she wouldn’t feel like
she is so alone. She explained a typical class experience:
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Usually if I don’t know anybody in the class, I just do my homework by
myself, not having anyone to check my answers with. Little things like that
can be the difference between a B+ and an A.
Lisa also shared similar experiences in her computer science classes. She expressed that it
is not easy being in a white and Asian male dominated classroom:
You’ll be sitting in a classroom and realize that you are the only Black female
in your entire program. But you have to remind yourself what you are here for
in order to keep on going. Not having any likeness to my own race has led to
my feeling of isolation. In order to overcome this, I have had to get out of my
comfort zone in order to circumvent the feeling of isolation.
Rhonda articulated her feelings of isolation. She teared up as she explained:
Coming from an HBCU to a MWI, where I am the only Black girl in the class,
I felt very intimidated. I was like, oh my goodness, how did I get accepted
into this program? What am I doing here? It was just a very uncomfortable
situation for me. I think that Black women just need to get it in our mindsets
that we are good enough. We’ve been held down for so long, we’ve got to tell
ourselves that, YES, I am good enough, I can do this! I feel that if segregation
never existed, umm, I don’t think that we would be in these mindsets where
we don’t feel like we belong somewhere...it just wouldn’t exist. Every day I
have to remind myself that yes, I DO deserve to be here.....it’s hard, you just
constantly have to remind yourself that you deserve to be somewhere.
Especially when you come from a background where no one else in your
family has gone to grad school or ever did anything like this before. So you
just have to keep pushing yourself...Your family thinks that you’re the
smartest person in the world, but you tell yourself, I’m just trying to make it.
Lisa, a computer science major, spoke primarily of her classroom and lab
experiences. She explained how these learning environments made her question where
and how she would ft into her academic surroundings. She discussed how her weakened
sense of belonging resulted in her feelings of isolation:
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There is a lack of sense of belonging or being comfortable, especially when
you are in an environment when you don’t see many people like you, so that
is very noticeable especially in Computer science. For instance, during the
year that I was admitted [into the program], I was the only black person in the
whole department. Now, two and a half years later, it is still only three black
people in total in the department. So regarding the subject of isolation, the
environment wasn’t very comfortable. For example, ”Students from China
will sit together, students from India will all be together. In fact, faculty from
China, their lab will be flled with Chinese students, Indian faculty, the same
thing....so I would ask myself, where do I go?
Kathryn affrmed that a sense of belonging is also an issue for her. She recounted
an instance when her sense of belongingness was challenged. She described how she
circumvents her feeling of isolation:
There are a few of us that are really close. You kinda fnd your niche and you
stay in it, because it becomes very much of an ”us” versus ”them” dynamics,
because you don’t feel understood, you don’t feel like you belong in the
space, so you just fnd a space that you belong in and you just
persist...because that’s the end goal that you have in mind.
Marsha, a mixed-race female (who identifes as Black) shared her experiences.
She added:
It can get pretty lonely because I work in a lab where it is mostly White men
there is only one other Black woman I know where there is like 150 people, it
gets pretty lonely. Luckily, through things like Black graduate students
association (BGSA) I was able to meet and interact with more Black women
in Engineering and other science felds
Hodah, an international student, expressed that her feelings of isolation didn’t start when
she commenced her PhD program, but that it was more of a extension of what she was
already used to. She explained:
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When I was back home [in Africa], I was used to being the odd one out,
because everyone else was a lot darker than me, and so I would always stand
out, and because of that people knew who I was, because I was different, and
when I did my undergrad in Europe, I got used to again being the odd one out,
because I was the only Black female in my entire program at that time. So
coming here, it is the same story, I’m the odd one out, because on the outside,
I am not the same.
She went on to share:
I always feel isolated. By nature, I am pretty reserved, I keep to myself most
of the time, I don’t fnd it easy to make friends normally, so yeah, naturally
that creates a lot of isolation.
Kathy, an international student, presumed that her isolation may be attributed to a
cultural difference. She shared:
There are times when I feel that [my isolation] is due to differences in culture.
Defnitely from an academic perspective, I have had good experiences, what I
have learned, what I have gained. But from a personal perspective, I defnitely
feel like I don’t necessarily ft in. The things that I like to do and talk about in
a social setting is not necessarily what my colleagues want to do and talk
about in a social setting. Just shooting the breeze always seem so diffcult.
During the frst focus group, I sought confrmation of the isolation theme which was
salient amongst all participants during their semi-structured interviews. I asked the group
of participants to confrm if this was their true representation of their experience. They all
affrmed that the isolation theme was a true refection of their experience in their STEM
departments. In fact, Josie reiterated the reason for her isolated behavior in her specifc
STEM environment during the focus group discussion. She shared:
I am constantly being misrepresented by other races, especially the dominant
race. Misrepresented is too weak of a word...I feel like I am unable to be a
dynamic human with different human emotions. Because you spend so much
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time trying not to offend people, that if you ever have a human reaction to
things, people tend to overreact. This is what has led to me be isolated.
Many of the participants reported that a lack of a sense of belonging was a key component
which led to their feeling of isolation. It is safe to say that the sense of belongingness is of
a great deal of concern to these participants.

4.4.2 Diffculty with Peer and Faculty Interactions
Interacting with peers of other races has emerged as a challenge which lead to
isolation for many of the study participants. Several of the respondents expressed how
they encountered diffculty when interacting with other races. Bernice, an international
Black female doctoral student in aerospace engineering discussed the diffculty she
encounters when trying to interact with her lab mates:
Most of my colleagues are white Americans, but because it is STEM feld, it
is very common in our group to not talk about cultural or social issues, it is
mainly technical conversations, however, it makes it hard because whenever
there is something going on in the country that you would like to share things
with, or that you can relate to, they will not be the people to talk to
Kathy, another international student majoring in Statistics added:
Back home in my country, I was in the majority, but it was always very
strange when all of the professors knew me by the frst week of class, and it
wasn’t because I necessarily answered questions, it was because I was the
only Black student in the classroom. Most times, I was the only black student,
and in some instances, I was the only Black female. Even though we consider
this a MWI, within my department, it feels as if it’s not a MWI, it’s more of
an Asian community. The majority of the students and professors are Chinese
or of that decent, so even with that, some of the interactions have been
interesting.
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Josie, an Engineering Education doctoral student discussed why interacting with
other races oftentimes becomes a challenge for her, one that ultimately leads to her
isolation:
For me, being a Black woman in STEM means that I am always reorganizing
assemblages according to what settings I’m in, and according to how I’m
interacting with people. Because being a Black woman in STEM means that
everybody looks at you as a Black woman in STEM. I am not saying that I
don’t want to be looked at as a Black woman in STEM, because there are
things about my history and my contributions to this country that are
important, but I think that it is “work” for other people in terms of dealing
with me, and dealing with my perspective on things.
Essentially, Josie described how she felt the need to alter her behavior and actions
according to the environment she was in, and the people that she is around. Additionally,
Rhonda, a Chemistry doctoral major explained the diffculties she faced when having to
participate in group projects:
Even when I started taking my classes, I don’t know if it was just me
hindering myself....but when it came time for us to get into groups, it was
always diffcult for me to put myself out there...I just always felt like I was on
the side line, and it was very diffcult to make friends with my classmates.
When I got here it was really diffcult for me to form connections with people.
It was just not relating with these people. Still even today, I don’t have really
close, close friends. Whenever, I would try to socialize, I would think to
myself, this is just not me...I fnd myself laughing at jokes that I really didn’t
think was funny. Even today I still feel isolated.
When attempting to express why she found diffculty interacting with other races, Lisa
discussed her classroom experience where group projects were involved. She also
described her coping mechanism for isolation in the following statement:
Although we don’t do much group work in Computer Science, but whenever
we do have group projects, you will see people not wanting to associate with
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you in a group. So if you need help from another student, then that is really
bad for you because nobody wants to associate with you. It would be easy for
you if you are smart and don’t need anyone’s help. For me, I tried to be
friendly with other races. Regarding the group, sometimes You have to go
beyond your race, get out of your comfort zone in order to ft it. If you don’t
do that, then you will end up being isolated.
Carla, a Toxicology doctoral participant shared the same sentiments. She recalled:
It’s not even like you want to be isolated, but it’s very hard for a minority to
reach out to the majority. So even if there are like nine of us in a class, I am
usually the only Black person and defnitely the only Black female, so you
feel isolated because you want to be a part of the group, you want to be in the
GroupMe chat group for the class, or you want to be in the conversation when
you are actually in that class. You want to ask what study group they are
talking about...It feels like I am walking on egg shells because I want to ask
for help, or I want to talk to them. I want to be a part of my cohort. But I feel
like it takes a lot more effort out of me. I am little introverted at times, but I
am also new. So I just feel like they should reach out to me, since it’s like
twenty of them, and one of me. At some point you get this hypersensitivity
and paranoid, and it may not even be true, but you think to yourself, they’re
probably not talking to me because I am black. Or if it’s a group of guys, in
some of my classes where there is more males than females, then I think,
they’re not talking to me because I am a girl. Whether or not it’s true, and it is
something that you’re going to have to get over. So after a couple of times of
fguring out that they have already started a study group or doing problem sets
together and they still haven’t reached out to you, then you start to feel like,
well maybe they don’t want you there.
During the frst focus group session, which consisted of six participants, some of
the initial topics that emerged were validated. All six participants present unanimously
agreed that isolation, with respect to a sense of belongingness and diffculty interacting
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with other races were inherent challenges that they continue to face as they matriculate
through their STEM doctoral journey. They also unanimously agreed that they always feel
the need to over perform to overcome and disprove any stereotypes. The second focus
group also validated the ideas of isolation with respect to sense of belongingness and
diffculty interacting with peers. One participant affrmed that since she is in the minority,
people in her department [that are of like ethnicity] most often associated with each other,
so since she was the only Black female in her department, it felt lonely. Another
participants shared the same sentiments:
Sometimes I walk into my lab, and I feel lonely, and not just lonely, but
isolated. And it’s not just because of the lab that I am in, but when I visit other
labs, I tend to notice that I an the only representation of my demographic
here. So, it’s lonely in small groups as well well as in bigger groups.
Another focus group participant shared her thoughts on having to negotiate her identity
depending on her environment. She explained:
I feel like I am always negotiating who I am talking to and what space am I in,
and who can I be in that space.
Hence, isolation resounded as most salient theme of all. While one participant
shared that she has always felt isolated, it is unclear whether her isolation was due to lack
of belongingness or diffculty interacting with peers. Either way, it was unanimously
agreed that isolation is a common salient challenge currently being faced by these
participants.
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4.5 Stereotyping
The second predominant theme that emerged was Stereotyping. Whereas Isolation
referred to an intrinsic feeling to a Black female’s experience in STEM at a Majority
White Institution, Stereotyping can be viewed as extrinsic to the Black female’s
experience in STEM at Majority White Institutions. Stereotyping can be described as a
broad oversimplifcation, usually derogatory, belief and perception towards a particular
sub group who are different from oneself (Beeghly, 2015). One participant maintains that
the term “stereotyping” should be redefned as misrepresentation. She explained that
Stereotyping comes from misrepresentations. She explained that the stereotypes
themselves are not inherently wrong, however, the mis-education that leads to the
stereotype is the problem. Most of the participants in this study (apart from one) shared
that they all had diverse experiences with stereotyping. A few participants went even
further and affrmed that there is defnitely micro-aggressions at play in their STEM
environment. For instance, Tanya explained that she had encounters where people
automatically assumed that since she is majoring in STEM, that she is getting a Masters,
or that she is majoring in Women’s Studies or African American Studies because there are
not a lot of Black women in STEM. Another participant described an instance where her
classmate made stereotypical remarks about Black females, perhaps unconsciously using
microagressive language as an attempt to compliment her. “A lot of Black females are out
there having babies out of wed lock, but you are not like them, you are her in college
getting your PhD”.
The Stereotyping theme emerged in response to the interview question, ”Some of
the literature in STEM suggests that Black females experience a lot of stereotyping at the
undergraduate and graduate experience. Has this been your experience at the doctoral
level? If yes, how has it played out?” Respondents described stereotyping experiences
primarily as it related to the need to over-perform tokenism and race representation.
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4.5.1 Pressure to Over-Perform
Many of the respondents describe experiences where they felt that they were
victims of stereotyping. For instance, Ava described a time when her lab mates
automatically assumed that she would know a particular hip-hop song being played. Josie
shared a similar experience in which her peers jokingly assumed that she liked Beyonce or
that she was a good dancer. Howerver, stereotyping that resulted in the need to
over-perform seemed most daunting for the study participants.
In reviewing the original interview question, “Do you feel like you have to make
sacrifces as a Black woman?” Many of the respondents said yes, and often referenced the
need to over-perform. Therefore, I re-phased the question to ask, “Do you feel any
pressure to over-perform in your program because you are a Black woman? If yes, Why?”
This direct question, was able to harness more responses that were more meaningful to
their experiences. The newly crafted interview question resulted in all (except one) of the
respondents telling why they felt compelled to over-perform. Most respondents said that
they over-performed because of their race and gender. Almost all respondents said that
they felt the need to over-performed to overcome the perceived stereotypes of academic
mediocrity which loomed over their subgroup. Bernice described her position regarding
over-performance in the following passage:
Any kind of minority at a Majority White Institution has to over-perform
because they feel that you represent the whole race. So to me, it is always a
pressure, I want to do well because I feel that I am represent every other Black
woman. I am always pressured that everything I do is going to be viewed as
that is just how everybody else in my race acts. So I try to go above and
beyond so that it is clear to everyone that I know what I am doing in case
there is any doubt about my abilities or intellect.
Kathryn shared her view on the need to over-perform because of the stereotypes.
She explained:
I always feel the need to over-perform. I don’t think that there is ever a time
when I get to be mediocre. It comes from two places. I was brought up in a
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household where the conversation was always, you must be better than the
next. That was a framework that I grew up in which described how I was
going to be successful. But as I grew up and experienced more things, it
seems to be easier for people of other ethnicities to come into environments
and do things that may be taboo, and the slap is not quite as severe. So in
order to ensure that my performance outweighs the fact that I am going to be
human at some point, then it is this idea that I have to be so much better that
even if something were to happen, they would be like, no, her value is
legitimate enough to keep her [here]. That could be as simple as human
mistakes as missing a deadline, or having an off day. I continually feel like I
am building this case of why I should be here. As long as I am above what the
expectations is, then the days when I am not above that kinda gets ignored.
Marsha, although of mixed ethnicities, echoed a similar viewpoint. She explained:
I pretty much have to work harder and prove that I deserve to be here even
though other people may not initially feel that way.
The second focus group that was held validated all of the topics that were validated from
the frst focus group and also validated some of the initial ideas that were salient in the
interview such as isolation, the need to over-perform because of the stereotypes and
academic validity always being under scrutiny and lack of Black female role models.
During the focus group discussion, Lisa affrmed:
I agree with the need to have to over-perform so well, because you feel like
you’re always on the edge because of stereotypes....like what are these people
thinking of me, so there is a LOT of pressure to feel like you have to be
PERFECT in every single thing you do, every single day....even the simplest
things you have to do, like grading students on time, or being to a meeting on
time, so it is a whole lot of pressure.
When validating the idea of over-performance, one focus group participant affrmed that it
is a very stressful thing to be a Black woman in STEM because there is a lot of pressure
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just from knowing the stereotypes of how people may consider you, for instance, as an
angry black woman, or an incompetent woman, so there is a lot of pressure to prove
yourself.

4.5.2 Tokenism
When participants in this study were asked ”Has there ever been a time when your
identity has helped or hindered you during your STEM PhD journey. Please describe your
experience” and the subsequent question, “Do you feel that tokenism is at play in your
program, and if yes, in which way?” Many of the respondents said that they felt unsure if
they received, or were denied certain opportunities because of their race and/or gender.
They also reported that they felt that tokenism was at play in their programs, primarily as
a means of increasing diversity. Josie described how her identity has helped but also
hindered her during her STEM PhD journey. She also discussed her feelings on tokenism.
She explained:
Tokenism is always at play. That’s just how the brain works. If there is a
bunch of things in a room, and only one of one thing, then people would
notice that one thing. In my experience, I have learned how to capitalize on
my tokenism, but also how to disengage from it. I disengage from the
attention that comes with tokenism. Because in a lot of rooms, tokenism is
necessary. For instance, in my History of Engineering classes, it blatantly
omitted the contribution of African Americans and the Civil Rights
contribution to Education, and how we experienced education in this country.
So, in that room tokenism was very necessary. However, the experience of me
being a token means that people get tired of hearing your voice quicker
because there is only one voice. You have to say it all. If you are the only
voice in the room, you have to [suppress your emotions] and then fgure out
how best to say something in order for people to get something useful from
what you are saying.
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Carla argued that she does feel that tokenism is at play in her program. She
explained:
It gets really frustrating, and I don’t know if it is one of those
micro-aggressions or an honest mistake, but once people in my program fnd
out that I am a fellow, they automatically assume that it has something to do
with a diversity initiative, it’s unbelievably stereotypical.
During the frst focus group session, another theme that was validated was tokenism. All
six participants agreed that they felt that tokenism is still at play primarily to increase the
diversity numbers in their respective programs. Josie describes how tokenism has helped
and hindered her experience in STEM:
It helps when there are people who perceive of it as a strength which means
that I bring something new to the table, but it hurts when people perceive of it
as a limitation of my mindset. Because as much as I appreciate my advisor
thinking of me for this current research project that I am doing, I also wonder
what other opportunities and what other boards that he sit on that I’ve never
heard of. At this level though, I’ve been able to make my identity work for
me. Because I have put myself in spaces where people value my identity and
give me projects, but that took four or fve years of undergraduate experiences
of noticing that experiences don’t come to those that are qualifed, they come
to those who people know that they are qualifed.
Lisa added her sentiments on tokenism:
Personally, I think that tokenism is very discouraging to us [Black women],
because people think that I am not here because of my competence or
intelligence, but that I am here because the school wanted diversity. I came
from an HBCU, so maybe they went there and selected the top students from
there to come here. But it’s not like we are here because we deserve to be
here, but we are here because they want diversity. But if you dwell on that,
you will feel so discouraged and out of place. You will feel like I don’t belong

69
here. Personally, I don’t like the whole idea of tokenism as a means for
creating diversity.
One participant in the second focus group expressed her feelings on tokenism. She
affrmed:
A lot of the times, the people you come across really are progressive
derivatives of their race and gender. They are highly educated. It is science, so
they are trying to be effcient in fnding a solution...and that usually means not
having biases towards who can fnd that solution. But you still know that you
do not have the privilege of your walking in the room and assuming that
everybody is going to treat you equally and estimate your abilities based off
of your background and your intelligence. Versus your background, your race
and your gender. So I agree that stereotypes are like hidden monsters in the
closet that you face everyday, whether you want to or not. So you have to do
everything to a different standard.
While most participants agreed that they believe that they are here to help to improve
diversity, three participants said that they capitalize on tokenism. For instance, one
participant said:
I used to feel embarrassed about receiving a minority based scholarship, but
over the years, while some initiatives may be targeted for minorities, it’s not a
reason for me to feel like I wouldn’t be here if I were not a minority.
Hence, almost all of the participants in both focus groups expressed the same sentiments
about tokenism and over-performance, as they relate to stereotyping. Therefore, both
focus groups validated stereotyping as another emerging and salient theme.

4.5.3 Race Representation
Another commonly agreed upon idea was the notion that participants feel the need
to represent their entire race within the confnes of the Majority White Institution.
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Participants argued that the pressure to represent an entire race becomes overwhelming
sometimes. Rhonda shared why the intrinsic burden of race representation can become
unbearable at times:
It get overwhelming sometimes, but then you realize that it is bigger than
yourself, because even though I might not be the best chemist ever, it is going
to be easier for the people that come behind me, because I am going to be one
of those numbers that add to the fact that Black women can do this....it just
gets overwhelming sometimes.
Carla expressed her thoughts on race representation as it relates to stereotyping:
I think what I’ve been struggling with, whether it’s in my class, my lab, in my
research or in group meetings that we have, I’ve had this overarching fear that
because I am the only Black female, somehow the pressure is more on, like I
am under more scrutiny, and if I mess up, it will be magnifed. I think it
makes it even harder to do your work when you’re anxious. I am always
trying to battle the stereotype and prove it wrong for not just my classmates,
but for my professors. Because I might be one of the frst Black student that
they’ve ever interacted with especially at this graduate level. Now there is this
extra pressure that I do everything well, because I’m representing a whole
group of people. I am really not sure how often they come into contact with
Black females.
During the frst focus group discussion, a few participants shared their sentiments on the
pressure of race representation. Kathryn passionately shared her need for race
representation as a result of stereotyping:
For me, I often feel like I have to work harder to overcome the stereotypes,
because I feel like I am a representation of anyone that looks like me.
Whether that is right or wrong...I feel like I have to carry myself in such a
way that I don’t cause the system to even be more of a hindrance for whoever
follows me.
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Bernice also echoed in agreement during the focus group session. She added:
I am always feeling like I am representing my entire race. So every time I
over-perform, it’s not just necessarily to impress my advisor, but I do it so that
everybody that comes after me doesn’t have it too hard. Because I feel like
they are going to judge every Black female based on the performance in my
research group, classes, everything. You’re always representing in every area.
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Rhonda shared her view on race representation:
I get so upset when I see Black females acting inappropriately. I know that
everyone wants to express themselves, but I say to myself, you don’t
understand what burden you’re carrying when you’re acting like this in front
of these people that don’t accept you as you are....like STOP IT!
However, during the frst focus group discussion, Josie offered an alternate viewpoint on
race representation.
Although I agree that you’re representing a bunch of [stuff], however, I think
that we all deal with it in different ways. I came into my department
determined to mess with what they think I should be like. I don’t dress up for
everything, I don’t fx my English a lot of times, when I can, because I feel
like as much as it is my job to represent everybody, I also feel like there are
people coming behind me who needs to be respected the way that they are.
She went on to explain:
I also think if I can sit in the space and do incredible work that you can’t
really mess with, and still talk like this, then that changes something in your
mind. But I know that it doesn’t come without consequences. However, that is
the sacrifce that I’ve made because I know that I am not putting my best foot
forward in terms of professionalism, but it is a very intentional decision that I
made when I got here.
The second focus group validate this idea of race representation. They agreed that being a
black woman in STEM may afford them the ability to change people’s minds of not just a
black woman in STEM, but of a black woman.

4.6 Lack of Diverse Faculty
After reviewing the fst set of interview data, it became apparent that lack of
faculty diversity in STEM departments was another commonly held idea amongst some of
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the respondents. Rhonda pointed out that although her department exerts a valid effort in
trying to level the playing feld in terms of diversity, she argued that there is still a lack of
minority professors in her STEM department. She explained:
There is one Black professor in the entire department, no Hispanics or any
other ethnicities apart from White, Indian or Asian. But I think that it is kinda
of a catch up game when you think about it... because when comes to Asians
and Whites, I feel like they have been studying STEM for more generations
than minorities. I think that as time progresses, there will be a lot more
professors that are minorities.
Rhonda who transitioned from an HBCU, also spoke of the confdence that she felt as a
result of being in such an encouraging academic environment. She also implicitly shared
how diverse faculty mentoring can lead to Black women’s persistence in STEM.
Being at an HBCU, I felt a lot of support, there wasn’t anything that I felt like
I couldn’t do because other people were doing it. I strongly felt that if I didn’t
go to an HBCU, there is no way that I would have had the confdence to
pursue Chemistry. Going to an HBCU gave me the confdence to pursue
something that I knew would be very demanding feld. They required us to do
undergraduate research. If I had not gone to an HBCU, I don’t think that I
would have known how important research was, and how heavily it weights on
your graduate application. At my HBCU, all of the teachers were supportive
there, it’s like a community. I always felt like the sky was the limit there.
During the frst focus group, this topic was raised in order to obtain confrmation. Focus
group participants agreed that there is a lack of faculty diversity in their STEM
departments. Additionally, all of the participants affrmed that a lack of faculty diversity
has resulted in a subsequent lack of role model and mentors for them. Consequently, the
lack of faculty diversity in STEM departments was sub-divided into lack of faculty role
models.
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4.6.1 Lack of Faculty Role Models
The need for Black faculty role models was a confrmed as a valid theme during
both focus group sessions. The discussion on a lack of Black female faculty role models
was fueled by the question, “How important is it to have a Black female faculty in your
department?”. Most of the participants unanimously agreed that having a Black female
faculty role model was essential. Kathryn shared that the lack of Black women
representation within the faculty in her department poses a challenge in terms of advisor
matching and personality and academic research matching. She explained:
Right now, the hindrance that I am experiencing is around aligning on
research topics. I feel like when I have conversations with faculty about where
I see myself as a researcher, they understand, but yet they don’t understand at
the same time. I always feels like I am fghting to fnd the right words, so it
makes me feel like when they do give advice, it is always suppressing that
piece of my identity and doing something more generalized that can be used
across every aspect of who may be in the room, and that gets frustrating
because my identity and my experiences have formed why I am researching,
so it’s something I value. So for someone to come and tell you no, it needs to
be broader, it needs to include more people, but you’re like, there are so many
studies out there that include everybody, why can’t I just study this thing?
Josie mentioned how the lack of Black faculty in her department limits her choice
of advisors. She described her experience in the following passage:
When I got here, the one Black female advisor was leaving due to some racial
things, so my frst semester here was getting her perspective on what
happened, why was she leaving, where was she going etc. Although I say that
not to say had she stayed, she would have been my advisor, because our
research interest would not have aligned. She had some very problematic
views about research about black people. But it did mean something to me
that she, who didn’t even care about the experience of being Black, was not
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able to keep her Black self on this tenured board... that meant something
right?
Tanya, a fourth year Bio-medical Engineering doctoral student recounted her
experiences with trying to fnd an advisor earlier on in her PhD journey:
My advisor left the university, so I had to fnd a new lab. I spent the entire fall
semester looking for a lab. I did a brief rotation with someone in basic
medical sciences, but I didn’t know how to do some of the techniques that he
was doing in his lab, so it was like a steep learning curve because I had to
learn a lot within a month. I was assessed on the lab work that I did within
that month, which was weird. I ended up getting two unsatisfactory grades for
research credits. The faculty then recommended that I get another Masters.
But I didn’t want another Masters. I came here for a PhD. I ended up having
to petition the unsatisfactory. I am now in a new lab. Right now, I am just
trying to get my data together to graduate.
Two other study participants, who also transitioned from HBCU’s referenced the
overwhelming faculty support and mentorship that they received while attending their
HBCU. The idea of having Black female faculty role models appeared to be an emerging
theme worthy of further exploration. Therefore, I requested confrmation of this concept
from both focus groups. The researcher posed the question, “Has the lack of Black
female/male faculty in your departments been an issue for any of you?” The participants
in both focus groups confrmed that this was an issue for them. Many of the respondents
shared that they don’t have any black female faculty role models in their departments. A
few from the frst focus group (primarily from engineering) explained that this dearth has
resulted in a lack of STEM faculty advisors, and fewer people to look up to as role
models. All of the respondents affrmed that it is very important to have a Black female
role model in STEM. One member of the second focus group expressed that she would
feel more confdent if she had a Black faculty advisor who could possible serve as mentors
and an actual role model for her. The other focus group participants agreed. Hence, both
focus groups agreed that having a Black faculty, (be it male or female) was very important
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to their persistence and ultimate success. Lisa, a participant from the second focus group
said that the computer science department lacks true diversity. She explained:
We do not have any Black professors in the whole computer science
department. Coming from an HBCU where the whole school is Black,
including faculty, and then coming here, it is very diffcult [not having that
racial support].
She continued to explain:
I used to feel a lot more confdent when I was going to an HBCU, at least
more than I feel here. I used to feel that I could do anything that I felt that I
put my mind to, and that I could be successful. I didn’t feel that kind of
pressure or any kind of stereotype. It was an all girls college, and most of the
professors were females, and we also had black male professors. I think that it
was a very good environment to be in to be successful. I wish we could have a
Black professor in the computer science department, even if he is male. I
would feel more inclined to go to their lab. Having a Black faculty role model
is very important.
Another focus group respondent shared the same sentiments:
Having a Black faculty role model is very important. I think in general for me,
part of this journey of PhD world, is because our representation doesn’t exist,
so this whole journey for me is to become part of that [faculty] representation.
This theme emerged as salient after members from both focus groups confrmed the
importance of this issue. All focus group participants expressed that the lack of Black
faculty role models is a direct function of the lack of diversity in STEM departments. The
fndings revealed that respondents viewed a Black STEM faculty member as a key support
mechanism for their persistence. Additionally, the responses also stated that a strong
faculty support mechanism is lacking in their experience as a Black female pursing a
STEM doctoral degree by the continued absence of diverse faculty representation.

77
4.7 Undermining of Intellectual Abilities
Although the undermining of intellectual abilities theme was not as striking and
commonly represented as the previous three, it was included as a theme in this study
because it expressed the voices of a few of the study participants. During the individual
interview, as many as three participants revealed that they felt that their intellectual
abilities were being undermined in a few instances within their STEM departments. Some
respondents also shared that they subsequently felt they were not being taken seriously as
a STEM doctoral research students, therefore, this was included and discussed as a
sub-section.
Kathryn, an Engineering Education doctoral student shared her perspective on the
undermining of intellectual abilities:
The thing that stands out to me is there is always this hurdle to defne your
value for somebody else. Regardless to what’s on paper and regardless of
what credentials and what experiences you have to validate that, it almost
feels like you are always rebuilding with the next person from ground zero
Lisa, a computer science doctoral student shared a class experience. She described:
I have seen it so many times. People don’t come to you to ask you to be in a
group. Even like yesterday, we had a quiz in class. It was like a long hard
quiz. The professor was like, you can talk to your neighbor, but everyone else
was talking amongst themselves, and nobody came to talk to me. So I decided
to do it by myself. One [Asian] girl was sitting next to me, I was trying to talk
to her and trying to resolve the frst question, but she wasn’t helping at all, so I
went ahead and started doing what I thought was right, and like 20 minutes
into the quiz, the professor was like, “So who has at least done the frst
question?” Nobody did it, but I was like half way through..And then the
professor gave us a hint, and the hint was what I had written down. So when
the girl saw that I was on the right track, then she started to show interest and
asked me to be her partner. When I left that class I thought, this is a daily
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thing that I have to face. I think that is just one the things that make you feel
more isolated, so you just have to be strong, because this is crazy.
Kathy, explained why she felt that her intellect was challenged in her department:
I had diffculties passing my qualifers, and so because of that, I was already
written off as the dumb one. It may not have been said, but it was obvious
when [my peers] would ask questions, they would ask questions of other
peers, even though I was sitting right there, I was never the one being asked
the question.
She went on to share:
I had a fellow colleague say to me, “I don’t think that this program is for you,
you need to go somewhere and do population studies” or something like that.
It was the cavalier wave of the hand as if population studies was something
lesser. So that really upset me. It was like why are you trying to rank which
PhD is more respected in terms of subject area?...and it was like, oh you are
suggesting that I just go off and do that.
Since the intellectual undermining idea seemed to be reoccurring after a few
individual interviews, I sought confrmation from both focus groups. The focus groups
were asked, “Has there ever been a time during your PhD journey when you felt like your
intellectual competence was being challenged?” During both focus group sessions, some
respondents confrmed that they felt that their intellectual abilities has been undermined
during some instances. Specifcally, a participant from the frst focus group shared that as
a Black woman, you’re never sure when your intellectual abilities are being questioned.
She explained:
I think being a Black woman in STEM means that you will never get to know
if the [messed up] things that happen to you are because of your intellectual
abilities, or because of how people are perceiving your intellectual abilities as
a function of your race.
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During the second focus group, Lisa, a Computer Science doctoral student, shared a
concrete instance of when she felt that a faculty questioned her intellectual abilities:
I was a TA for the same course since I have been here, they keep giving it to
me every semester. One time, I don’t know what his expectations were, but
with all the stereotypes, you don’t know what to think. The professor prepared
the midterms for the students, and he asked me to come in to take the exam
before giving it to the students. He said that the reason for his request was to
ensure that everything on the test was correct. It made me feel good at frst,
that among all of the twenty something TA’s, he chose me because I knew the
material better. But I didn’t feel like that at that point. So many things went
through my mind. I asked myself, I wonder why he chose only me among all
the TA in Computer Science to do this test. Most of the TA’s are guys and I
am the only Black and the only female. Of course you don’t have a choice to
say no, since it is your job. To make it worse, it was on a Sunday. I spent a
long time studying for the exam, because I said to myself, I don’t know what
he wants to prove, but I spent that entire week thinking about that situation.
Carla also shared the same an instance when she felt that her peers may have
challenged her intellect:
Last week, one of my desk neighbors saw that I had fnished my homework
and was like, “So you got the right answer? Can you help me?” So, it was like
that idea of did she only talk to me because now you know that I am
competent enough to do the homework, or maybe I am the highest tester in
the room? So now it’s like yeah we can work on the quiz together. You never
know if that’s also an underestimation of your competency...it’s like, we had
to make sure you were smart before we let you into our study group.
While the undermining of academic abilities may not have been as salient as the previous
themes, it was thoroughly discussed during the focus group as an issue of legitimate
concern.
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4.7.1 Not Taken Seriously
Some respondents also shared that they subsequently felt they were not being
taken seriously as a STEM doctoral research students. A few respondents indicated that
they feel that they are not taken seriously as STEM PhD students. In response to the
question, ”Have you ever experienced any challenges being a black woman in STEM at
the PhD level?
Marsha, a second year Aerospace Engineering doctoral student response to the
question yielded a similar result. She shared:
The general challenge that I face is that people don’t always take me
seriously. Ever so often, there is still the case where I am ignored, even
though I do have legitimate things to say. And it took me a while to prove that
I was worthy of being listened to, even though that is usually not the case for
a white man or an Asian man in this feld.
Carla also shared an instance when she felt that she was not being taken seriously as a
PhD student:
I went to a luncheon geared for faculty and PhD students last Friday, and I
was talking about something that I have been doing for my research this past
summer, and one of the white males at the table goes, “Was this high school?
Was this like a minority program?” and I was like, I am a grad student, I am
not like a freshman in college. Like I couldn’t just be in high school and now
be a grad student today. And then, he also made it seem like the research
opportunity that I had must have been an opportunity that I got because I was
Black. I was of course the only Black person there. But it was just really
frustrating.
She went on to share that no one believes that Chemical Engineering is her undergraduate
degree. She shares:
The fact that my undergraduate degree is in Chemical engineering....nobody
thinks that that’s my undergraduate degree, every time I say that that’s my
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undergraduate degree, my peers are like, “Oh WOW” so then there is a shift
in the dynamics of the conversation, where now what I say becomes valid
The undermining of academic abilities and its sub-theme, not taken seriously, describes
how some of the study participants defne their STEM matriculation at a Majority White
Institution. Some participants referenced instances where both faculty and peers seemed
to have disregarded their academic intellect. The responses suggest that these perceived
issues question the participant’s credibility as legitimate PhD candidates, and future
researchers in their STEM felds.

4.7.2 Summary
This chapter included the purpose of the study, the research questions, and the
fndings of the study presented in four thematic areas: 1) Isolation, 2) Stereotyping, 3)
Lack of Faculty diversity ,and 4) Undermining of Academic Abilities. All of the
aforementioned themes represent the study participants experiences and attitudes and how
they ultimately made meaning of their STEM doctoral experiences at a majority white
institution. The theme Isolation, focused on how the study participants made meaning of
their overall STEM environment as it related to their interaction with others in that
particular environment. It also outlined how some participants endeavored to mitigate this
particular seclusive experience. The theme Stereotyping, illustrated how study participants
made meaning of the perceived negative and demeaning characterization of their ethnic
and racial sub group. It further described how participants negotiated their racial and
gender identity as well as their feelings to combat it. The theme Lack of Faculty Diversity,
described how participants made meaning of their current faculty racial composition, and
its impact on their social, academic and psychosocial development. This theme also
defned their meaning of an ideal STEM faculty support mechanism in order to
successfully matriculate through their doctoral programs. Finally, the theme Undermining
of Academic Abilities, depicted how study participants made meaning of their
interpretation of their peers, faculty, and others in their STEM environment’s perception
of their intellectual capabilities.
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CHAPTER 5. CONCLUSION

5.1 Chapter Overview
Words mean more than what is set down on paper. It takes the human voice to
infuse them with deeper meaning – Maya Angelou (1969)
This study provided rich and in-depth data that subsequently utilized the results to
better understand and explain the phenomena (Jones, 1995). Hence, this chapter provides
a summary of the conclusions for this qualitative investigation. First, the chapter reiterates
the purpose of study, the study design, an analysis of the theoretical frameworks which
infuenced the study, and the research question that guided the study. The chapter then
highlights the major conclusions of the study which include: Isolation, Stereotyping, Lack
of Faculty Diversity and Undermining of Academic Abilities. The chapter concludes with
some implications for practice and recommendation for future research.

5.2 Purpose of the Study
The purpose of this study was to explore the lived challenges that Black females in
STEM doctoral programs face at Majority White Institutions.

5.3 Study Design
This qualitative study utilized a phenomenological approach which encompassed
three distinct data collection techniques: observations, interviews, and focus groups.
These data collection methods were selected to better triangulate the data (Creswell, 1999;
Ong, 2005) and to assist with rapport development. Eleven participants were involved in
this study. I conducted six (6) in class observations (one for each of the six participants),
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conducted eleven (11) one-on-one interviews, and facilitated two separate focus groups. I
then analyzed the data via thematic analysis in order to ascertain the emerging themes.
While listening to the participant’s stories, it confrmed that some of the challenges
revealed in the literature are still very prevalent challenges that exist in STEM today.
While most of the participants shared very similar challenges, they all presented very
unique and compelling stories. Therefore, I interpreted my fndings through the lenses of
Critical Race Feminism and the Black Feminist Thought theoretical frameworks. These
frameworks brought life and meaning to the monologues of these Black women in STEM
doctoral programs.

5.3.1 Theoretical Frameworks
The theoretical frameworks of Critical Race Feminism (CRF) and Black Feminist
Thought (BFT) provided adequate lenses by which to explore the fndings of this study.
Since Black Feminist Thought is a derivative of Critical Race Feminism, it follows that
they equally examine the fundamental ideals of intersectionality, which presupposes that
numerous identities converge to form an exclusive mixed of identity (Crenshaw, 1989).
This study examines the intersectionality between ethnicity, race, and gender as they relate
to the social, educational and psychological impact on a particular sub group (Few, 2007).
Moreover, Black Feminist thought not only examines the issues impacting minority
females in general, but specifcally focuses its lens on Black females in particular.
Therefore, the aforementioned frameworks were deemed suitable to study the lived
experiences of Black females (a minority sub group) currently studying STEM at a
Majority White (dominant sub group) institution.
Additionally, these framework guided this study in that, the semi structured
interview questions were heavily crafted and designed using the principles of the Black
Feminist Thought and Critical Race Feminism frameworks. Each question was examined
and approved by a seasoned researcher whose area of specialty is Black and Diasporic
Womens Literature, more specifcally, Black Feminist Thought. For instance, an
intersectionality interview question asked, “What is it like to be a Black female in STEM
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at a Majority White Institution?” This question addresses the intersectionality of race and
gender as they pertain to a specifc power dynamics, which are some of the key principles
of Critical Race Feminism and Black Feminist thought.
The frameworks also informed this study in a signifcant way. Since this research
focused on understanding specifc challenges faced through the lived experiences of Black
females, it was important to gather rich informed data from each participant. After
building a solid rapport with the participants, (perhaps since I shared the same
intersectionality characteristics) the participants openly and willingly shared rich deep
experiences of what it meant to be a Black female in a STEM doctoral program at a
majority white institution. They provided in-depth stories, rich examples and vivid
accounts about their experiences from their own perspectives, which is what both Critical
Race Feminism and Black Feminist Thought theoretical frameworks advocate.

5.4 Research Question
The following research question guided this study:
1) What are the lived challenges experienced by Black females in a STEM
doctoral program at a Majority White Institution?

5.5 Conclusions of the Study
The following sections will present conclusions for the study. As previously
discussed, four major themes emerged, therefore, four conclusions are discussed along
with how the conclusions relate to prior research, how they contribute to the current
literature.

5.5.1 Isolation
The results from this study suggest that isolation was the most salient challenge
that Black females faced while pursuing a STEM doctoral degrees at a Majority White
Institution. It played out in two fundamental ways for the study participants: their sense of
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belonging, and their interaction with peers and faculty of other races. First, the results
revealed that participants often questioned their sense of belonging primarily because they
were the only representation of their particular sub-group in their STEM environments.
Moreover, they sensed that their presence was generally questioned and/or un-welcomed
in such environments. Secondly, the results further suggest that participants found the
interaction with faculty and peers of other races to be burdensome. Most participants
attributed the latter form of isolation to the lack of rapport and the inability to relate
primarily on a social level with the dominant race. However, one participant attributed her
isolation to a lack of social skills. Regardless of the reasoning, one thing remains evident,
both factors have negatively impacted the study participants’ behavior, attitude and overall
experiences towards their peers, faculty and STEM environments. In essence, the
participants attributed their isolation to the negative perception that their current STEM
environment has of the intersectionality of their specifc race and gender.
Isolation came as little surprise since several scholars argued that this is a major
issue faced by Black females pursuing STEM degrees at majority white institutions
(regardless of academic level). Existing literature revealed that isolation is a historic and
pervasive experience for Black females in STEM at Majority White Institutions (Bonilla,
2006; Malcom & Malcom, 2011; Moses, 1989; Ong, Wet al., 2011). Hence, the results
from this study confrms the fndings in the literature which revealed that Black females
felt that they were un-welcomed guest in someone’s home (Brown, 2000). Moreover, the
results from this study also confrmed the fndings in previous literature as it relates to
Black females who transition from Historically Black Colleges and Universities (HBCU).
Joseph (2007) study indicated that black females who transition from Historically Black
Colleges and Universities to Majority White Institutions (MWI) PhD programs are
signifcantly impacted by the element of isolation. This was confrmed in this study by all
three participants who transitioned from HBCU’s. They all echoed their deep sense of
isolation and their yearning for the sense of community and support that they received
during their HBCU experience. It is important to note that many scholars highlighted
isolation as an historic issue for Black females studying STEM as early as the eighties
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(Moses, 1989), and more recent scholars (Bonilla, 2006; Joseph, 2007; Malcom &
Malcom, 2011; Ong et al., 2011) confrmed that the issue still exist a decade ago.
Hence, the fndings from this study suggest that isolation remains a very prevalent
issue today for Black females pursuing STEM doctoral degrees at Majority White
Institutions, although many majority white institutions have implemented signifcant
amounts of diversity intervention programs to aid with this psychological issues. This
indicates that perhaps the underlying issue has yet to be adequately resolved for this sub
group. Moreover, while existing diversity programs may be geared towards the
recruitment and retention of minorities, very few address the issue of integration of
underrepresented minorities into established STEM environments. Isolation needs to be
adequately addressed, particularly for Black females in STEM, who still seem to fnd
themselves looking ”from the outside it”.

5.5.2 Stereotyping
The fndings suggest that Stereotyping is another salient theme that emerged from
this study. Stereotyping may be described as a broad oversimplifcation, usually
derogatory, belief and perception towards a particular sub group who are different from
oneself (Beeghly, 2015). The results from this study revealed that the majority of the
participants experienced some form of stereotyping. Some described instances of
microaggressions, which though seem subtle, are slight verbal or nonverbal insults often
made unconsciously or intentionally towards people of color (Solorzano, Ceja, & Yosso
2000). Others recounted overt instances where they were the intended targets of the
stereotypical remark(s). The stereotyping theme shared some intersectionality with
themes such as isolation and undermining of academic abilities. In that, when
stereotypical instances occur, the consequence is isolation. Moreover, when stereotyping
is at play, Black females perceive that their academic abilities are being undermined. The
fndings from this study reveal that a few participants expressed that their isolation were as
a result of existing stereotypes about their sub group, and that they felt that their academic
abilities were being undermined because of stereotyping.
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The fndings revealed that Black females in STEM tend to take defensive and
precautionary steps as a means to negotiate their experiences with stereotyping. First, the
results from this study suggest that participants often felt the need to over-perform
because of the stereotypes that exists about Black females. The majority of participants
admitted feeling the need to over-perform in order to dispel the negative stereotypes about
their sub-groups. However, one participant stated that her over-performance had little to
do with stereotypes, but rather with the high academic standards that she self-imposed.
Second, the results revealed that participants felt that tokenism was still at play in some of
their departments. The majority of participants viewed tokenism as a unique form of
stereotyping, and while most didn’t welcome the idea, they elected to take advantage of it
as a means to get their voices heard. Finally, the fnding illustrated that since stereotypes
universally exist about their race, most of the participants feel the need to represent their
sub group, as well as their entire race in a positive academic and social light.
According to the literature, stereotyping, (like isolation) is an un-welcomed part of
the Black female’s experience in STEM at majority white institutions (Malcolm &
Malcolm, 2011). While literature affrmed that Black females experienced overt racism
(particularly during their STEM undergraduate experience), the fndings from this study
showed that stereotyping, oftentimes in the form of microagressions, were at play during
the STEM doctoral experiences of Black females at Majority White Institutions.
Literature also suggests that Black females are viewed through the lenses of preconceived
biases that exists about the Black population and females (Brown, 2000). The results from
this study aligns with existing literature and its conclusions that Black females are still
negatively impacted by stereotyping. Further, Scholars argue that academically astute
Black women in STEM programs, are viewed as the exception rather than the norm
(Brown, 2000; MacLachlan, 2006; Moses, 1989). The fndings from this study also
suggest that the dominant race exhibit an element of surprise when they discover that
Black females are excelling in STEM doctoral programs. The fndings also aligned with
literature on the Black female’s response to stereotyping. Literature suggest that Black
females seek coping means by which to combat the negative stereotypes Brown (2016).
Like Brown (2016) study, the fndings in this study also concluded that Black women tend

88
to over-perform and feel a strong need to positively represent their race in academic and
social settings in the Majority White STEM environments.
Notwithstanding, while other studies may have presented tokenism,
over-performance and positive race representation as distinct factors that affect Black
females in STEM at Majority White Institutions, this study presents an encapsulation of
these elements, and maintains that these are coping mechanisms by which Black females
in STEM programs at Majority White Institutions deal with stereotyping. That is, the
fndings from this study suggest that Black females respond to stereotyping by
over-performing, defying or embracing tokenism as an opportunity for visibility, and/or by
feeling the need to positively represent their race in academic and social context in
Majority White STEM environments.

5.5.3 Lack of Faculty Diversity
The fndings in this study revealed that participants viewed that lack of faculty
diversity as a major impediment to their STEM support mechanism. Findings further
revealed that the participants who transitioned from HBCUs are signifcantly impacted by
the lack of faculty diversity, since they were accustomed to a strong diverse faculty
support during their undergraduate experience. While fndings did not reveal that
participants viewed diverse faculty as a major impediment to their success in STEM
doctoral programs, the results did indicate that participants yearned to have diverse faculty
representation (specifcally Black females) in their STEM departments. Participants
primarily desired diverse faculty in order to assume roles such as advisors and ultimately
role models. The fndings indicated that Black female doctoral students seek like ethnic
and gender representation in STEM departments, as mechanism of academic, social and
psychosocial support which is necessary to persist.
These fnding substantiate existing literature’s argument regarding the importance
of having diversity in STEM at the faculty level. It is a historical argument that good
mentorship and a positive role model plays a pivotal role in a Black female’s decision to
persist in STEM doctoral programs (Brown, 2000; Ong et al., 2011). The fndings from
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this study also confrms what existing literature says about Black females in STEM PhD
programs needing Black female mentors. Scholars Hurtado & Figueroa (2013) affrm that
it is important for Black women of color to develop a cohesive and symbiotic relationship
with STEM faculty and mentors, as it not only aids in their cognitive development, but
also their overall self-confdence. The fndings from this study also confrms what the
literature says about the lack of Black female STEM faculty and its relation to persistence.
Malcolm & Malcolm (2011) affrmed that the lack of Black female STEM faculty can
impact Black females persistence in STEM PhD programs at Majority White Institution.
While all of the participants indicate a desire to complete their doctoral degrees, one
participant indicated that she felt like quitting many times.
Essentially, the fndings from this study suggest that Black females who
transitioned from HBCU’s question their self confdence to achieve success in STEM
more than Black females who did not transition from HBCU’s to Majority White STEM
environments. The fndings indicate that HBCU transitioning students experience a
culture shock when becoming acclimated to their new and somewhat ’foreign’ academic
STEM environments. This is perhaps because the supportive, nurturing, amniotic
surroundings that once elevated and sustained their STEM confdence, and that bore a
striking mirror image of their racial and ethnic identities, now bears a stark contrast in
their new STEM spaces.

5.5.4 Undermining of Academic Abilities
The fndings in this study indicate that the undermining of academic abilities is a
concern to a few of the participants. Like stereotyping, undermining of academic abilities
also intersects with isolation, in that, participants often resort to isolation as a coping
mechanism by which to negotiate the perception that their intellects are being questioned.
The fndings suggest that some participants feel that their academic abilities are being
questioned in situations where peers avoid inviting them to be a part of team projects,
study groups, or when they are not being asked any academic questions by faculty or
peers.
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These fndings are aligned with existing literature which suggest that Black
females pursing STEM doctoral degrees at Majority White Institutions encounter
instances when their academic intellect are challenged (Moses, 1989; MacLachlan, 2006).
Scholars affrmed that Black females academic competence is repeatedly examined,
particularly at the doctoral level (Brown, 2000). Additionally, the fndings from this study
coincide with existing literature with regards to academic group participation and team
formation. The fndings from this study suggest that some participants found diffculty
joining project teams or STEM study groups.
In essence, although some scholars affrmed that Black females’ inability to join
study or project groups were primarily attributed to isolation (Brown, 2000), the fndings
from this study suggest that Black females experience diffculty with STEM group and/ or
team acceptance because they perceive that their academic abilities were being questioned
by both faculty and peers. For instance, a respondent in this study shared an instance
where out of over twenty (20) Teaching Assistants, she was the only one asked by her
faculty direct report to take the Computer Science mid term exam prior to having it
administered to the undergraduate students. Another participant describe an instance
where her peers never invited her to join their study group until they discovered that she
got the correct answers to the homework assignment. Yet another discussed a few
instances where both peers and faculty would never direct any statistical questions to her,
although they were situated in a small lab or classroom setting. Hence, the common thread
which weaves these experiences together, is the perceived sense of the undermining of
academic ability.

5.6 Implications for Practice
The following recommendations are based specifcally on the fndings of this
study. The results from this study suggest that stereotyping and microagressions are still
prevalent among faculty and peers. It is recommended that such offensive behaviors be
eliminated from the STEM learning environments. First, STEM faculty, staff and
administrators at Majority White Institutions should make a concerted and deliberate
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effort to become aware of the salient issues that minority students (particularly Black
females) in STEM face. The fndings from this study indicate that among some of the
more pertinent issues that Black females in STEM doctoral programs face are isolation
and stereotyping. Therefore, STEM faculty, staff and peers should all be held accountable
and reprimanded if and when they commit such offenses. A proactive approach would be
for STEM departments to host open forums such as workshops, symposiums and
seminars, in which diversity experts can provide training as to what constitutes as
discriminatory offenses, and discuss ways in which to eliminate the behavior.
Additionally, funding for STEM diversity awareness efforts should be awarded by the
university as an incentive for STEM departments who voluntarily participates in the
trainings. Additionally, STEM departments should also create and encourage an open
means of communication by which the offended students can report such offenses to
diversity and inclusion offces. Reactively, STEM administrators, faculty and students who
commit stereotypical offenses, should receive a formal letter of warning from the diversity
and inclusion offces, as well as a letter of reprimand from the president of the university.
Second, the fndings from this study suggest that the sense of belonging is a key
contributor to isolation, therefore, it is important for STEM faculty to examine existing
STEM learning environments such as classrooms and labs to determine if and how true
diversity, inclusion and integration into STEM environments can be successfully achieved.
The fndings from this study further indicates that Black female students encounter
diffculty with teaming environments, particularly as it relates to study group and class
project teams. Therefore, STEM faculty should consider establishing team cohorts and
where possible, with diversity consideration given to each cohort. The establishment and
fostering of a cohort model can help to create a sense of community, a sense of belonging
for students and help to reduce the psychological affects of isolation.
Third, STEM faculty, staff as well as university administration should take a
proactive position on efforts to achieve diversity and inclusion in their departments. Apart
from as well as disseminating the message of diversity and inclusion to students within
their labs and classroom environments, Majority White Institutions agents should work on
more precise efforts to recruit and retain diverse (particularly Black females) into their
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programs. This can be achieved by launching college recruitment fairs at a HBCU’s, as
well as disseminating recruitment messages to local chapters of organizations that aid in
the advancement of underrepresented minorities such as the NAACP and other minority
serving organizations.
Fourth, fndings from this study and existing literature suggest that STEM students
from HBCU environments possess a heightened sense of belonging and strong self
confdence in their ability to succeed in STEM. Therefore, faculty and university
administrators from Majority White Institutions should seek ways to engage in partnership
efforts with HBCUs. For instance, minority and majority students can partner in research
opportunities which might explore issues such as stereotyping, microaggressions, and
other race related issues, to best determine unifed ways to lessen such offenses in
academic environments.
Fifth, STEM search committees at Majority White Institutions should themselves
be diverse, and subsequently expand their recruitment efforts to increase the number of
minority female faculties in their respective STEM departments. Though a seemingly
lofty goal, especially considering the existing hallow STEM pipeline for underrepresented
minorities, it would make a signifcant difference, since the fndings from this study
support existing literature which suggest that black female STEM doctoral programs
develop more confdence in their ability to persist and succeed in STEM if their faculty
advisors and professors are of similar ethnic/ racial representation (Brown, 2000; Brown,
2016; MacLachlan, 2006; Joseph, 2007). Existing research further suggest that increasing
like faculty representation aids minority student’s ability to mitigate such psychological
feeling as isolation, and also aids in their ability to cope with stereotyping.
Sixth, doctoral students from the dominant culture should also aim to make a
concerted effort to understand what constitutes as microagressions and stereotypical
connotations. This would help in cultivating more cohesive peer interactions as well as
increase the sense of belonging for minority females. In addition, Caucasians and other
majority peers in STEM should seek to welcome minority (particularly female) doctoral
students into their lab environments, project teams as well as their study groups, since
having diverse perspective leads to richer more creative solutions.
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Finally, minority students must realize that as much as Majority White Institutions
may exert a valid effort to increase diversity and inclusion initiatives, and implement
programs geared towards the recruitment and retention of diverse students, these
institutions are unable to fundamentally alter the mindsets of possible minority offenders.
Consequently, two of the participants in this study shared a successful strategy that has
aided with their persistence in STEM. They seek mentoring, advisement, networking and
other academic and psychological needs from environments external to their existing
STEM spaces. Such external assistance are often Black females who are excelling in other
STEM environments. Therefore, minority students should seek additional support
mechanisms which perhaps may be external to their existing institutional environments in
order to satisfy the academic, social and psychological needs necessary for persistence.

5.7 Recommendations for Future Research
This research is one of few that concentrated on the lived challenges faced by
Black female students pursuing STEM doctoral degrees at Majority White Institutions.
Although there have been many studies that explored challenges of Black females in
STEM, most were primarily geared towards the undergraduate experience (Malcom &
Malcom, 2011). The studies that focused on Black female graduates students, either
explored both master and doctoral levels (Ong et al., 2011), or examined general
challenges related to the overall campus climates of Majority White Institutions, rather
than exclusively focusing on the STEM environments. Consequently, there is major
opportunity for additional research in this area of Black women in STEM doctoral
programs at Majority White Institutions. Therefore, the following are recommendations
for future research:
1) This phenomenological study concentrated on one large public top-tiered
Research 1 University with a strong STEM reputation, and one that has a large graduate
student enrollment. Future studies should be done at private Majority White Institutions,
with fewer enrollments but with perhaps similar amounts of STEM program offerings.
These types of studies can allow researchers to analyze how minority graduate students
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studying STEM make meaning of environments in which socio-economic status is a huge
component of one’s identity.
2) This investigation focused on one large (with a student enrollment of
approximately 40,000), public university, it had a sample size of eleven, and utilized one
round of data collection. In the future, this study should be repeated, but should include a
larger sample size, greater frequency of data collection, and an increased number of large
public Research 1 universities with strong STEM reputations. This form of investigation
would provide researchers the opportunity to determine if the fndings from this study can
be transferred to similar but more expanded environments.
3) Existing literature suggest that several factors contribute to the persistence of
Black females in STEM at Majority White Institutions at the masters and doctoral
academic levels. However, future studies should examine factors that ultimately contribute
to the termination of previously enrolled minority students in STEM programs at Majority
White Institutions. Research of this kind will provide insights into why many
underrepresented minorities are not persisting in STEM programs at Majority White
Institutions.
4) This study suggested that there are distinct differences in experiences between
Black American females in STEM versus Black international females in STEM. Future
studies should explore the impact of culture and upbringing on the doctoral STEM
experiences for Black females students. Studies such as this would enable the researcher
to compare and contrast how black students in STEM doctoral programs (international
versus American) negotiate their STEM experiences based on culture, upbringing, and
perceptions about racial and ethnic identity.
5) This investigation zoomed in on the challenges as a part of the lived experiences
of Black females in STEM doctoral programs at Majority White Institutions. In addition
to challenges faced, future studies should also investigate elements such as the persistence
and signifcant milestones of achievements for Black women in STEM doctoral programs
at Majority White Institution, and perhaps the relationship between these and challenges.
Studies of this nature will allow the researcher to gain a deeper understanding of the
holistic experience, as well as compare and contrast all elements in order to increase the
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persistence rates and subsequently reduce the termination rates in STEM doctoral
programs.
6) Existing literature suggest that students who transition from HBCU to Majority
White Institutions usually experience a heightened sense of isolation when transitioning to
a Majority White Institution. Therefore, future studies can explore how HBCUs are
preparing their STEM students to transition into the broader STEM environments such as
industry and/or larger Research 1 universities such as Majority white Institutions. This
type of research would enable to researcher to uncover possible gaps that can be addressed
to better prepare HBCUs in their efforts to continue to produce academically competent,
but also emotionally confdent future STEM professionals.

5.8 Summary
A noteworthy demographical transformation is occurring within the population of
the Unities States. According to the United States Census Bureau’s 2015 Report, the
existing minority population, consisting primarily of Latino Americans and Black
Americans, will account for approximately 56% of the total U.S. population by the year
2050. This means that the face of the U.S national workforce will soon be rapidly
changing. Therefore, it is imperative that minority students, particularly Black females,
position themselves accordingly to be able to assume the crucial STEM positions that will
emerge to satisfy the demands of the national workforce (Presidents Council of Advisors
on Science and Technology 2013).
While numerous studies have echoed the need for a strong STEM workforce in the
United States, very few have emphasized the need for diversity in STEM. This study was
implicitly infused with the need for diversity in STEM, particularly as it pertains to Black
females participation in the STEM felds. Scholars argue that it is important that diversity
no longer be ignore in modern STEM conversations, as diversity in STEM is essential to
the nation’s sustained economic growth and global competitiveness (Gibbs, 2014).
This investigation explored the challenges experienced by Black female STEM
doctoral students at a Majority White Institution. The qualitative phenomenological

96
approach to this investigation utilized the lenses of Black Feminist Thought and Critical
Race Feminism Theoretical Frameworks as interconnected lenses by which to
conceptualize this phenomenon. So chosen because they adequately illuminated the lived
experienced of each participant in this study. A part from uncovering the lived challenges
faced by Black women in STEM doctoral programs, this study also contributed to the
scholarship pertaining to Black women in STEM PhD programs.
The late famed author Maya Angelou’s (1969) quote which introduces the chapter,
affrmed that, whenever mere words are combined with the human voice, they become
robust, energetic and personifed. Therefore, the purpose of this thesis was to relay the
very intricate stories of eleven Black women who have elected to share their experiences
of the challenges that they have encountered during their STEM doctoral matriculation at
a Majority White Institution. As Dr. Angelou declared, their stories are indeed signifcant,
as they were articulated by them, and therefore, refected their reality from their own
vantage point.

97
REFERENCES

Adair, J. G. (1984). The Hawthorne effect: A reconsideration of the methodological
artifact. Journal of Applied Psychology, 69(2), 334-345.
Allen, W. A. (1991). Black student characteristics, experiences and outcomes in the U. S.
system of higher education. Ann Arbor: University of Michigan.
Allen, W. (1992). The color of success: African-American college student outcomes at
predominantly White and historically Black public colleges and
universities. Harvard Educational Review, 62(1), 26-45.
Angelou, M. (1969). I know why the caged bird sings. New York, NY: Random House
Publishing.
America Competes Act, 2007. Retrieved from
https://www.congress.gov/110/plaws/publ69/PLAW-110publ69.pdf.
Arthur, S. J., & Hisrich, R. D. (2011). Entrepreneurship through the ages: Lessons
learned. Journal of Enterprising Culture, 19(01), 1-40.
Auriol, L., B. Felix, & Fernandez-Polcuch, E. (2007). Mapping careers and mobility of
doctorate holders: Draft guidelines, model questionnaire and indicators. OECD
science, technology and industry working papers, 2007/06. doi:
10.1787/246356321186
Bailey, J. J. (1994). Making a way out of no way: An analysis of the educational
narratives of reentry Black women with emphasis on issues of race, gender, class,
and color. Retrieved from ProQuest Digital Dissertations.
Bybee, R. W. (2010). What is STEM education?. Science, 329(5995), 996.
doi: 10.1126/science.1194998
Beeghly, E. (2015). What is a Stereotype? What is Stereotyping?. Hypatia, 30(4), 675691.
Beilock, S. L., Rydell, R. J., & McConnell, A. R. (2007). Stereotype threat and working
memory: Mechanisms, alleviation, and spillover. Journal of Experimental
Psychology. General, 136, 256–276. doi:10.1037/0096-3445.136.2.256
Berry, T. R. (2010). Engaged pedagogy and critical race feminism. The Journal of
Educational Foundations, 24(3/4), 19.

98

Bianchini, J. A. (2013), Expanding underrepresented minority participation: America's
science and technology talent at the crossroads. Science Education, 97, 163–166.
doi:10.1002/sce.21032
Biernacki, P., & Waldorf, D. (1981). Snowball sampling: Problems and techniques of
chain referral sampling. Sociological methods & research, 10(2), 141-163.
Bonilla, J. (2006). Are you here to move the piano? New York: Anker Publishing
Company.
Borum, V. & Walker, E. (2012). What makes the difference? Black women’s
undergraduate and graduate experiences in mathematics. Journal of Negro
Education, 81(4), 366-378.
Bowen, W. G., Chingos, M. M., & McPherson, M. S. (2009). Crossing the finish line:
Completing college at America’s public universities. Princeton, NJ: Princeton
University Press.
Brown, S. V. (2000). The preparation of minorities for academic careers in science and
engineering: How well are we doing? In G. Campbell, R. Denes, & C. Morrison
(Eds.), Access denied: Race, ethnicity, and the scientific enterprise, (pp. 239-269).
New York, NY: Oxford University Press.
Brown, T. (2000). Gender differences in African American students’ satisfaction with
college. Journal of College Student Development, 41(5), 479-187.
Brown, B. R. (2016). A case study analysis of minority students' negotiation of STEM,
racial/ethnic, and graduate student identities. Retrieved from ProQuest Digital
Dissertations.
Carlone, H. B. & Johnson, A. (2007). Understanding the science experiences of
successful women of color: Science identity as an analytic lens. Journal of
Research in Science Teaching, 44(8), 1011-1245.
Charleston, L., George, P., Jackson, J., Berhanu, J., & Mauriell, A. (2014). Navigating
underrepresented STEM spaces: Experiences of black women in U.S. computing
science higher education programs who actualize success. Journal of Diversity in
Higher Education, 7(3), 166-176.
Chatters, L. M., Taylor, R. J., Jackson, J. S., & Lincoln, K. D. (2008). Religious coping
among African Americans, Caribbean blacks, and non-white Hispanics. Journal
of Community Psychology, 36, 371-386.

99
Clewell, B. C., & Campbell, P. B. (2002). Taking stock: Where we’ve been, where we
are, where we’re going. Journal of Women and Minorities in Science and
Engineering, 8(3&4), 255-284 doi: 10.1615/JWomenMinorScienEng.v8.i3-4.20
Collins, P. H. (1989). The social construction of black feminist thought. Signs: Journal of
Women in Culture and Society, 14(4), 745-773.
Collins, P. H. (2002). Black feminist thought: Knowledge, consciousness, and the politics
of empowerment. Abingdon, U.K. Routledge.
Crenshaw, K. (1989). Demarginalizing the intersection of race and sex: A Black feminist
critique of antidiscrimination doctrine, feminist theory and antiracist politics.
University of Chicago Legal Forum, 139-167.
Creswell, J. W. (1998). Qualitative inquiry and research design: Choosing among five
traditions. Thousand Oaks, CA: Sage.
Creswell, J. W. (2012). Qualitative inquiry and research design: Choosing among five
approaches. Washington, D.C. Sage publications.
Creswell, J.W. (2014). Research design: Qualitative, quantitative, and mixed methods
approaches. (4th ed.). Thousand Oaks, CA: Sage Publications.
Cunningham, N., & Carmichael, T. (2017). Sampling, Interviewing and Coding: Lessons
from a Constructivist Grounded Theory Study. In ECRM 2017 16th European
Conference on Research Methods in Business and Management (p. 78).
DeWalt, K. M. & DeWalt, B. R. (2002). Participant observation: A guide for
fieldworkers. Walnut Creek, CA: Altamira Press.
Denzin, N. K., & Lincoln, Y. S. (2003). Strategies of qualitative inquiry. Thousand Oaks,
CA: Sage Publications, Inc.
Ehrich, L. C. (2005). Revisiting phenomenology: Its potential for management research.
Thousand Oaks, CA: Sage Publications, Inc
Eisenhart, M., & DeHaan, R. L. (2005). Doctoral preparation of scientifically based
education researchers. Educational researcher, 34(4), 3-13.
Enteman, W. F. (2003). Stereotyping, prejudice, and discrimination. In P. M. Lester, S.
D. Ross (Eds.), Images that injure: Pictorial stereotypes in the media, (pp. 23-27).
Westport, CT: Praeger.
Evans-Winter, V., & Esposito, J. (2010). Other people's daughters: Critical race feminism
and black girls' education. Educational Foundations, 24(1), 11-14.

100

Fenech, A. & Kiger, A. (2005).The use of triangulation for completeness purposes. Nurse
Researcher 12(4):19-29. doi: 10.7748/nr2005.04.12.4.19.c5956
Few, A. L. (2007). Integrating black consciousness and critical race feminism into family
studies research, Journal of Family Issues, 28(4), 452-473.
doi:10.1177/0192513X06297330
Frey, L., Botan, C., & Kreps, G. (1999). Investigating communication: An introduction to
research methods. (2nd ed.) Boston: Allyn & Bacon.
Gibbs, G. (2007). Analyzing qualitative data. Los Angeles, CA: Sage.
Gibbs, K. (2014, September). Diversity in STEM: What is it and why it matters.
Scientific American. Retrieved from
https://blogs.scientificamerican.com/voices/diversity-in-stem-what-it-is-and-whyit-matters/
Giorgi, A. (2012). The descriptive phenomenological psychological method. Journal of
phenomenological psychology, 43, 3-12
Girves, J. E., & Wemmerus, V. (1988). Developing models of graduate student degree
progress. The Journal of Higher Education, 59(2), 163-189.
Glesne, C. (2011). Becoming qualitative researchers: An introduction. Boston, MA:
Pearson Education, Inc.
Gregory, S. L. (2015). African American Female Engineering Students' Persistence in
Stereotype-threatening Environments: A Critical Race Theory Perspective.
Retrieved from ProQuest Digital Dissertations.
Griffin, K. A., Pérez, D., Holmes, A. P., & Mayo, C. E. (2010). Investing in the future:
The importance of faculty mentoring in the development of students of color in
STEM. New Directions for institutional research, 2010(148), 95-103. doi:
10.1002/ir.365
Guiffrida, D. A. (2006). The African American student experience at predominantly
White colleges: Implications for school and college counselors. Retrieved from
ProQuest Digital Dissertations.
Hall, L., & Burns, L. (2009). Identity development and mentoring in doctoral education.
Harvard Educational Review, 79(1), 49-70.
Hanson, S. L. (2007). Success in science among young African American women: The
role of minority families. Journal of Family Issues, 28(1), 3-33.

101
Hanson, S. L. (2009). Swimming against the tide: African American girls and science
education. Philadelphia, PA: Temple University Press
Higbee, M. D. (1993). WEB Du Bois, FB Ransom, the Madam Walker Company, and
black business leadership in the 1930s. The Indiana Magazine of History, 89(2),
101-124.
Holroyd, C. (2001). Phenomenological research method, design and procedure: A
phenomenological investigation of the phenomenon of being-in-community as
experienced by two individuals who have participated in a community building
workshop. Indo-Pacific Journal of Phenomenology, 1(1).
Hrabowski, F. A. III., Maton, K. I., Greene, M. L., & Greif, G. L. (2002). Overcoming
the odds: Raising academically successful African American young women. New
York: Oxford University Press.
Hurtado, S., & Figueroa, T. (2013). Women of color faculty in Science Technology
Engineering and Mathematics (STEM). In C. Hughes, Impact of diversity on
organization and career development, (pp. 214-251). Hershey, PA: IGI Global.
Jackson, J. F., Charleston, L. J., & Gilbert, J. E. (2014). The Use of Regional Data
Collection to Inform University Led Initiatives: The Case of a STEM Education
SWOT Analysis. Journal of STEM Education: Innovations and Research, 15(1),
11-19.
Jones, L., Castellanos, J., & Cole, D. (2002). Examining the ethnic minority student
experience at predominantly White institutions: A case study. Journal of Hispanic
Higher Education, 1(1), 19-39.
Jones, R. (1995). Why do qualitative research? British Medical Journal, 311(6996), 2.
Jorgensen, D. L. (1989). Participant observation: A methodology for human studies.
Newbury Park, CA: Sage.
Joseph, J. (2007). The experiences of African American graduate students: A cultural
transition. (unpublished doctoral dissertation, University of Southern California,
Los Angeles).
Justin-Johnson, C. (2004). Good fit or chilly climate: An exploration of the persistence
experiences of African-American women graduates of predominantly white
college science programs. Retrieved from ProQuest Digital Dissertations. (UMI
3127778)
Karin, D., Nyström, M., & Dahlberg, H. (2007). Reflective lifeworld research. British
Modernism: Lund.

102
Kawulich, B. B. (2005, May). Participant observation as a data collection method.
In Forum Qualitative Sozialforschung/Forum: Qualitative Social Research 6(2).
Kimbrough, W. M., & Hutcheson, P. A. (1998). The impact of membership in Black
Greek-letter organizations on Black students' involvement in collegiate activities
and their development of leadership skills. Journal of Negro Education 67(2) 96105.
Lasky, K., & Bennett, N. (2000). Vision of beauty: The story of Sarah Breedlove Walker.
Somerville, MA Candlewick Press.
Laverty, S. M. (2003). Hermeneutic phenomenology and phenomenology: A comparison
of historical and methodological considerations. International Journal of
Qualitative Methods, 2(3), 21-35.
Lincoln, Y. S., & Guba, E. G. (1985). Naturalistic Inquiry. Newbury Park, CA: Sage
Publications.
Lincoln, Y. S., & Guba, E. G. (1986). But is it rigorous? Trustworthiness and authenticity
in naturalistic evaluation. New directions for evaluation, 1986(30), 73-84.
doi: 10.1002/ev.1427
MacLachlan, A. J. (2006). The graduate experience of women in STEM and how it could
be improved. In J. M. Bystydzienski & S. R. Bird (Eds.), Removing barriers:
Women in academic Science, Technology, Engineering and Mathematics (pp.
237-253). Bloomington: Indiana University Press.
Malcom, L., & Malcom, S. (2011). The double bind: The next generation. Harvard
Educational Review, 81(2), 162-172.
McGee, E. O. (2013). High-Achieving Black Students, Biculturalism, and Out-of-School
STEM Learning Experiences: Exploring Some Unintended
Consequences. Journal of Urban Mathematics Education, 6(2), 20-41.
Merriam, S.B. (1988). Case study research in education: A Qualitative approach. San
Francisco: Jossey-Bass.
Mohler, J. L. (2017). Lecture 3: Qualitative Research. TECH 646, Analysis of Research
in Industry and Technology. Purdue University.
Moses, Y. T. (1989). Black women in academe. Issues and strategies. Project on the
status and education of women. Educational Resources Information Center, 1-29.
Moustakas, C. (1994). Phenomenological research methods. Thousand Oakes, CA: Sage.

103
National Academies Press (2012). Developing transferable knowledge and skills in the
21st century. Retrieved from https://www.nap.edu/catalog/13398/education-forlife-and-work-developing-transferable-knowledge-and-skills
National Academy of Sciences. (2011). Expanding underrepresented minority
participation: America’s science and technology talent at the crossroads.
Retrieved from https://www.nap.edu/catalog/12984/expanding-underrepresentedminority-participation-americas-science-and-technology-talent-at
National Center for Educational Statistics (2015). The condition of Education 2014.
Retrieved from https://nces.ed.gov/pubs2014/2014083.pdf
National Center for Science and Engineering Statistics. (2017). Women, Minorities, and
Persons with Disabilities in Science and Engineering. Arlington, VA. Retrieved
from https://www.nsf.gov/statistics/2017/nsf17310/digest/fod-minorities/
National Research Council. (2011). Expanding underrepresented minority participation:
America’s science and technology talent at the crossroads. Washington DC: The
National Academies Press.
National Science Board. (2015). Revisiting the STEM workforce. Press Release 15040 Arlington, Virginia. National Science Foundation. Retrieved from
https://www.nsf.gov/news/news_summ.jsp?cntn_id=134866
National Science Foundation Doctorate Recipients from U.S. Universities. (2014).
Retrieved from: www.nsf.gov/statistics/2014/nsf17306/
National Science Foundation, Division of Science Resources Statistics. (2017). Women,
minorities, and persons with disabilities in science and engineering. NSF 07-315.
Retrieved from http://www.nsf.gov/statistics/wmpd/pdf/nsf07315.pdf
National Science Foundation, National center for Science and Engineering Statistics
(2017). Retrieved from https://www.nsf.gov/statistics/about-ncses.cfm
Nelson, D. J., & Brammer, C. N. (2011). A national analysis of minorities in science and
engineering faculties at research universities. Retrieved from
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.613.1276&rep=rep1&type=pdf
Nettles, M. T. (1990). Success in doctoral programs: Experiences of minority and white
students. American Journal of Education, 98(4), 494-522.
Nyström, M., Karin, .D. & Dahlberg, H. (2007). Reflective lifeworld research.
Studentlitteratur, Lund.

104
Obama, B. (2013). State of the Union Address, February 12, 2013,
http://www.whitehouse.gov/photos-andvideo/video/2013/02/12/2013-state-unionaddress-0#transcript.
Ong, M. (2005). Against the current: Women of color succeeding in physics. Retrieved
from ProQuest Digital Dissertations. (AAI 304803810)
Ong, M., Wright, C., Espinosa, L. L., & Orfield, G. (2011). Inside the double bind: A
synthesis of empirical research on undergraduate and graduate women of color in
science, technology, engineering, and mathematics. Harvard Educational Review,
81(2), 172-209.
Page, S. E. (2007). Making the difference: Applying a logic of diversity. The Academy of
Management Perspectives, 21(4), 6-20.
Page, S. E. (2008). The difference: How the power of diversity creates better groups,
firms, schools, and societies. Princeton, NJ: University Press.
Patton, M. Q. (2015). Qualitative research and evaluation methods (4th ed.). Thousand
Oaks, CA: Sage Publications.
Palinkas, L. A., Horwitz, S. M., Green, C. A., Wisdom, J. P., Duan, N., & Hoagwood, K.
(2015). Purposeful sampling for qualitative data collection and analysis in mixed
method implementation research. Administration and Policy in Mental Health and
Mental Health Services Research, 42(5), 533-544.
Parker, A. D. (2013). Family matters: Familial support and science identity formation for
African American female STEM majors. Retrieved from ProQuest Digital
Dissertations.
Pezalla, A. E., Pettigrew, J., & Miller-Day, M. (2012). Researching the researcher-asinstrument: An exercise in interviewer self-reflexivity. Qualitative
Research, 12(2), 165-185.
Powell, A. B., Francisco, J. M., & Maher, C. A. (2003). An analytical model for studying
the development of learners’ mathematical ideas and reasoning using videotape
data. The journal of mathematical behavior, 22(4), 405-435.
President’s Council of Advisors on Science and Technology (2012). Retrieved from
https://obamawhitehouse.archives.gov/sites/default/files/microsites/ostp/pcast_fut
ure_research_enterprise_20121130.pdf
Pratt-Clarke, M. (2010). Critical race, feminism, and education: A social justice model.
Springer.

105
Price, J. (2010). The effect of instructor race and gender on student persistence in STEM
fields. Economics of Education Review, 29(6), 901-910.
Prince, C. (November, 2015). Diversity in STEM: What is it and why is it important?
University of Texas San Antonio Graduate School of Biomedical Sciences.
Retrieved from http://gsbs.uthscsa.edu/blog/diversity-in-stem-what-is-it-and-whyis-it-important
Puritty, C., Strickland, L. R., Alia, E., Blonder, B., Klein, E., Kohl, M. T., ... & Gerber, L.
R. (2017). Without inclusion, diversity initiatives may not be enough. Science,
357(6356), 1101-1102.
Rankin, S., & Reason, R. (2005). Differing Perceptions: How students of color and White
students perceive campus climate for underrepresented groups. Journal of College
Student Development, 46(1), 43-61.
Richards, L., & Morse, J. M. (2007). Readme first for a user's guide to qualitative
methods (2nd ed.). Thousand Oaks, CA: Sage
Riegle-Crumb, C., & King, B. (2010). Questioning a white male advantage in STEM
examining disparities in college major by gender and race/ethnicity. Educational
Researcher, 39(9), 656-664.
Rothwell, J. (June, 2013). The hidden STEM economy. Brookings Press. Retrieved from
https://www.brookings.edu/research/the-hidden-stem-economy/
Russell, M. L., & Atwater, M. M. (2005). Traveling the road to success: A discourse on
persistence throughout the science pipeline with African American students at a
predominantly white institution. Journal of Research in Science Teaching, 42(6),
691-715.
Russell, M., & Russell, J. (2015). Black American Undergraduate Women at a PWI:
Switching Majors in STEM. The Negro Educational Review, 66(1-4), 101-127.
Sader, J. L. (2007). Beyond the First “Click:” Women Graduate Students in Computer
Science. Retrieved from ProQuest Digital Dissertations.
Schmader, T., Johns, M., & Forbes, C. (2008). An integrated process model of stereotype
threat effects on performance. Psychological Review, 115, 336–356.
doi:10.1037/0033-295X.115.2.336
Schacht, R. (1972). Husserlian and Heideggerian phenomenology. Philosophical
Studies, 23(5), 293-314.
Shabazz, K. A. (2015). Black women, white campus: Students living through invisibility.
Doctoral dissertation. Retrieved from ProQuest Digital Dissertations.

106

Shank, G.D. (2002). Qualitative research: A personal skills approach. Upper Saddle
River, NJ: Merrill Prentice Hall.
Shenton, A. K. (2004). Strategies for ensuring trustworthiness in qualitative research
projects. Education for information, 22(2), 63-75.
Shetterly, M. L. (2016). Hidden Figures Young Readers' Edition. NY: Harper Collins.
Smith, J. A. (Ed.). (2015). Qualitative psychology: a practical guide to research methods.
Sage.
Solorzano, D., Ceja, M., & Yosso, T. (2000). Critical race theory, racial
microaggressions, and campus racial climate: The experiences of African
American college students. Journal of Negro Education, 60-73.
Sosnowski, N. H., (2002). Women of color staking a claim for cyber domain: Unpacking
the racial/gender gap in Science, Mathematics, Engineering and Technology
(SMET). Retrieved from ProQuest Digital Dissertations.
Stage, F. K., & Hubbard, S. (2009). Undergraduate institutions that foster women and
minority scientists. Journal of Women and Minorities in Science and Engineering,
15(1), 77-91. doi: 10.1615/JWomenMinorScienEng.v15.i1.50
Stewart, D. L. (2002). The role of faith in the development of an integrated identity: A
qualitative study of black students at a white college. Journal of College Student
Development, 43(4), 579-597.
Tracy, S. J. (2010). Qualitative quality: Eight “big-tent” criteria for excellent qualitative
research. Qualitative Inquiry, 16(10), 837-851.
Tufford, L., & Newman, P. (2012). Bracketing in qualitative research. Qualitative social
work, 11(1), 80-96.
U. S. Bureau of Labor Statistics. U.S. Department of Labor (2015). Retrieved from
https://www.bls.gov/oes/current/oes_nat.htm
U.S. Census Bureau. Department of Commerce Economics and Statistics (2015)
Retrieved from https://www.census.gov
U.S. Chamber of Commerce Foundation Center for Women in Business. (2015).
Reaching the Full Potential of STEM for Women and the U.S. Economy.
Retrieved fromhttps://www.uschamberfoundation.org/reports/reaching-fullpotential-stem-women-and-us-economy

107

U.S. Department of Commerce: Economics and Statistics Administration (2011). STEM:
Good jobs now and for the future. Retrieved from
http://www.esa.doc.gov/sites/default/files/stemfinalyjuly14_1.pdf
U.S. Department of Education National Center for Educational Statistics (2015). The
Condition of Education. Retrieved from
https://nces.ed.gov/pubs2015/2015144.pdf
U.S. Department of Education, National Center for Education Statistics. (2017). The
Condition of Education 2017 (NCES 2017-144), Status Dropout Rates. Retrieved
from https://nces.ed.gov/fastfacts/display.asp?id=16
U.S. Department of Education press (2010). Remarks of Arne Duncan to the National
Education Association Retrieved from:
https://www2.ed.gov/news/speeches/2009/07/07022009.html
U.S. Supreme Court (1954) US Courts Educational Resources. Retrieved from
http://www.uscourts.gov/educational-resources/educational-activities/historybrown-v-board-education-re-enactment
Vaz, K. M. (1997). Oral narrative research with Black women. Thousand Oaks, CA:
Sage Publications.
Verjee, B. (2012). Critical race feminism: A transformative vision for service-learning
engagement. Journal of Community Engagement and Scholarship, 5(1), 57.
Watt, S. K. (2003). Come to the river: Using spirituality to cope, resist, and develop
identity. New Directions for Student Services, 2003(104), 29-40
Whittaker, J. A., & Montgomery, B. L. (2012). Cultivating diversity and competency in
STEM: Challenges and remedies for removing virtual barriers to constructing
diverse higher education communities of success. Journal of Undergraduate
Neuroscience Education, 11(1), A44.
Wilder, J., Jones, T. B., & Osborne-Lampkin, L. T. (2013). A profile of Black women in
the 21st century academy: Still learning from the “Outsider-Within”. Journal of
Research Initiatives, 1(1), 5.
Wilson, D. W., & Washington, G. (2007). Retooling phenomenology: Relevant methods
for conducting research with African American women. The Journal of Theory
Construction & Testing, 11(2), 63-66.
Wing, A. K. (Ed.). (1997). Critical race feminism: A reader. New York, NY: New York
University Press.

108

Wood, J. L. (2008). Ethical Dilemmas in African American Faculty Representation.
Journal of Education Policy.

